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FOURTEENTH ANNUAL MEETING OF THE ASSOCIATION OF 
ECONOMIC ENTOMOLOGISTS., 


MORNING SESSION, FRIDAY, JUNE 27, 1902. 


The Association met in the west room of the Carnegie Lecture Hall, 
Carnegie Institute, Schenley Park, Pittsburg, Pa., at 10 a. m.. June 
27, 1902. 

The following were in attendance at the sessions: 

E. E. Bogue, Columbus, Ohio; A. F. Burgess, Columbus, Ohio; 
K. P. Felt, Albany, N. Y.; G. E. Fisher, London, Ontario; W. J. 
Holland, Piaiarg Pate Ae D. Hopkins, Wich onatoweh Wi Was Be CF, 
Benard: Washington, D. C.; A. H. Kirkland, Boston, Mass. : ; Wil- 
liam Eocbhead, Guelph, Ounanie: OPefi. Marlatt, Washinton 1D SAC 
Herbert Osborn, Columbus, Ohio; A. L. Quaintance, College Park, Md.; 
W. E. Rumsey, Morgantown, W. Va.; EK. Dwight Sanderson, Newark, 
Del.; W. M. Scott, Atlanta, Ga.; J. B. Smith, New Brunswick, N. J.; 
2 M. Webster, Urbana, Ill. 

The meeting was aalted to order by President A. D. Hopkins, who, 
after calling Mr. E. P. Felt to the chair, delivered his annual address, 
which follows: 


ON THE STUDY OF FOREST ENTOMOLOGY IN AMERICA. 
By A. D. Hopkins, Morgantown, W. Va. 


In former addresses by presidents of this Association, many differ- 
ent phases of the subject of economic entomology have been dis- 
cussed. A review of these twelve addresses would be interesting and 
valuable as a reminder of the many good things presented in each. 
Even a list of the titles will be suggestive of the field covered, and 
remind those of us who had the pleasure of hearing the addresses of 
their striking features and the individual characteristics and specia) 
lines of thought and work of the authors: 

First. The Outlook of Applied Entomology, by C. V. Riley. Cham- 
paign, Ill. 1890. 

Second. Economic Entomology, by James Fletcher. Washington, 
et. “1891. 

Third. Work of the year in Economic Entomology, by 8. A. Forbes 
(first vice-president). Rochester, N. Y. 1892. 
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Fourth. The Drift and Balance of our Progress for the Year, by 
S. A. Forbes. Madison, Wis. 1893. 

Fifth. A Brief Account of the Rise and Present Condition of 
Applied Economic Entomology, by L. O. Howard. Brooklyn, 
Nee Soe. 

Sixth. Entomological Notes and Problems, by J. B. Smith. Spring- 
field, Mass. 1895. 

Seventh. The Evolution of Economic Entomology, by C. H. 
Fernald. Buffalo, N. Y. 1896. 

Eighth. The Present and Future of Applied Entomology in 
America, by F. M. Webster. Detroit, Mich. 1897. 

Ninth. The Duty of Economic Entomology, by H. Osborn. Boston, 
Mass. 1898. 

Tenth. The La/ssez-facre Philosophy Applied to the Insect Problem, 
by C. L. Marlatt. Columbus, Ohio. 1899. 

Eleventh. Objects of the Association of Economic Entomology, by 
C. P. Gillette (first vice-president). New York. 1901. 

Twelfth. Life History Studies on the Codling Moth, by C. P. Gillette. 
Denver, Colo. 1902. 

For this, the thirteenth address and fourteenth meeting, the subject 
of Forest Entomology in America has been chosen for at least two 
reasons: (1) It deals with a different phase of the science, and (2) it is 
~ a subject which will be taken up as a special feature of the work of 
the Division of Entomology, United States Department of Agricul- 
ture, after July 1, 1902. 

The primary object will be to discuss some features of the study of 
forest insects in America in a way which may be of service to the 
student and young investigator, rather than to attempt to consider 
the deeper problems for those of you who are already specialists in 
other branches of entomology. 

While forest entomology has receiv ed more attention in some Euro- 
pean countries, especially Germany, than has any other branch of the 
science—and forest officials there are required to have special training 
in the study of insect enemies and methods of combating them—it has 
been comparatively neglected in America. Indeed, it has only been 
within recent years that a sufficient need has been recognized to justify 
giving it special attention. Great monumental works like those of 
Ratzeburg of Germany, published in 1839-1844, together with the 
rapid advancement at that time in systematic forest management and 
government control of forests throughout Europe, inspired a great 
interest in the subject, and led to a realization of the practical impor- 
tance of a knowledge of insect enemies of trees in the successful man- 
agement and protection of the forests. Therefore a knowledge of 
forest entomology was early recognized in Germany as one of the 
important features in the training of forest students and forest offi- 
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cials. Other important contributions followed those of Ratzeburg until 
there is a mass of published data which is invaluable to the foresters 
of Europe. But these contributions, valuable as they are to the 
forest interests of the older countries with long established forestry 
systems, relate to conditions very different from those prevailing in 
America. Indeed, they are valuable only to the advanced student and 
investigator in this country, and are not valuable or specially useful 
to our young students, foresters, and managers of private estate. 
In the aggregate there has been much original and compiled matter 
published in the United States relating to the insects of forest and 
shade trees, notably by Harris, Fitch, Walsh, Riley, LeConte, LeBaron, 
Saunders, Lintner, Packard, and others. Within recent years con- 
siderable additiona] matter has been contributed by official entomolo- 
gists, but up to the present time we have nothing in the line of special 
instructions in the study of forest entomology that is adapted to present 
conditions and needs in this country. 

The fifth report of the United States Entomological Commission on 
Forest and Shade Tree Insects is the only important attempt at a 
general discussion of the subject. This, as stated by the author, was 
‘** designed merely to give to the public, especially those persons inter- 
ested in forestry and the planting and cultivation of shade trees, a 
brief summary of what is known [up to January, 1888] of the habits 
and appearance of such insects as are injurious to the most useful 
kinds of trees.” 

This work served a most excellent purpose by bringing together in 
one volume the principal records of observations of forest insects by 
American entomologists, and has doubtless stimulated others, as it 
did the present writer, to an active interest in the subject of insect 
enemies of trees. But it would seem that there is at present a special 
need of _an introduction or guide to the study of forest entomology 
for the special use of students in forest schools and others who desire 
general nontechnical information on the subject. | 

It is, therefore, my object in this address, like the pioneer making 
a preliminary survey in a new country, to consider the general 
features of the subject and leave the details to be treated in succeed- 
ing contributions as the evolution of the forestry movement in this 
country indicates the need. 


FORESTRY AND FOREST PROBLEMS. 


Forestry, which relates to the investigation of forest problems and 
the management of forests with a view to utilizing their products and 
perpetuating their resources and beneficial influences, is becoming 
recognized as a branch of applied science which involves some of the 
greater economic problems of this country 
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It is made a feature of recent messages of Presidents of the United 
States and governors of some of the principal States. It is the sub- 
ject of exhaustive Federal and State legislation. Large sums of 
money are annually appropriated for the establishment and mainte- 
nance of National and State forest reserves and parks, and for special 
research in many branches of science which have a direct bearing 
upon the utilization and preservation of our forest resources. 

Within recent years both public and private funds have been 
devoted to the establishment of forest schools. Notably to the College 
of Forestry at Cornell University, the Forest School at Yale, and the 
Forest School of the Biltmore estate. Courses in forestry have been 
established in many of the universities and colleges, and it is even 
proposed to introduce the study into the common and high schools. 

There is a notably increased interest in scientific investigations of 
forest problems manifested by the managers of some of our great 
railroad systems and by other companies who are extensive manu- 
facturers and consumers of forest products. This is demonstrated by 
the rapidly increasing demand for special investigations and literature 
relating to American forests; and it indicates a general appreciation 
of the value of forests in their relation to public and private interests 
and the need of their protection. 

Investigations within recent years, by the writer, in the ha dwood 
and coniferous forests of West Virginia, the great oe ee forests 
of the Northwest, the pine forests of the Black Hills reserve, and the 
spruce woods of Maine, convince him that the depredations by insects 
on the living timber alone cause injuries amounting to many millions 
of dollars annually. <A study of the insect depredations on forest prod- 
ucts, such as railroad and other construction materials, tan bark, and 
minor products, makes it plain that the actual loss in money aad labor 
amounts to many millions of dollars more each year. 

Forest entomology is a branch of economic entomology which treats 
of insects in their relation to forests and commercial forest products, 
as distinguished from those which relate to farm and garden plants, 
and to fruit, ornamental. and shade trees. 

While the determination of successful methods of protecting the 
ornamental and shade trees of private grounds and parks from injuri- 
ous insects will depend largely upon information contributed by forest 
entomologists, such trees are, as a rule, grown under different condi- 
tions and subject to treatment similar to that applied to fruit trees and 
cultivated plants, which is not practicable in the forest. The acquiring 
of information by the forest entomologist involves the determination and 
classification of the species of forest insects, according to their system - 
atic relations to each other, their relations to the trees they infest, and 


the economic results of their work; a detailed study of the life history 


and habits of the more important injurious and beneficial species; a 
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special consideration of the influences and natural laws which contribute 
to favorable or unfayorable conditions for their life and work; and 
the conducting of experiments to determine practical methods of pre- 
venting losses from the ravages of the destructive species. 

The information to be collected and disseminated is of two kinds: 
(1) That which is of a technical nature, as contributions to the advance- 
ment of science and for the special benefit of students and investigators; 
and (2) that which is capable of immediate practical application in the 
management of public and private forests and in lumbering operations. 

In addition to a special knowledge of entomology, pure and applied, 
the student who desires to become a good forest entomologist should 
have a general knowledge of the science of forest zoology, forest 
botany, geology, chemistry, physical geography, and economics. It 
is also important that he have some experience or special training in 
practical methods of forest management, and knowledge of the manu- 
facture and use of forest products. The universities and especially 
the forest schools and colleges will give the desired preliminary train- 
ing in forestry, and works on general entomology, such as those by 
Harris, Packard, Comstock, Smith, Howard, Sanderson, and other 
American writers, supplemented by some of the principal foreign 
works, will fill the requirements for information about insects in 
general. 

After this general knowledge is acquired, together with some train- 
ing in methods of utilizing published data as guides to methods of 
study and to the discovery of new facts, the forest will be the school 
and nature the teacher which will finish the student’s course and 
determine his right to a degree. Indeed, the student who will attain 
the greatest success in this, or other branches of entomology, will be 
the one with a natural or acquired ability and love for the work who 
will seek out the insects in their natural haunts and rely upon and 
cultivate originality in methods of observation and in collecting and 
recording data on which to base conclusions. 

There is, perhaps, no branch of science which offers greater oppor- 
tunities for the discovery of new facts and the contribution of valuable 
information than forest entomology. In this field very little is known 
compared with what there is yet to be learned. Especially is this true 
in regard to the life history, habits, and distribution of the injurious 
and beneficial species. Yet this knowledge is of the greatest impor- 
tance in determining and applying methods of preventing losses. 

There are, indeed, hundreds of subjects and special problems in 
forest entomology worthy of a lifetime study by as many specialists. 
There are many families, groups, and genera of insects represented by 
the principal enemies and friends of the forest which are sadly in 
need of detailed study by specialists for the accurate identitication of 
the species and a complete revision of the literature. The insects of 
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the pines and spruces, the cedars, oaks, and hickories, and many others 
of our principal forest trees, offer excellent opportunities for original 
investigation and the contribution of information of great iinportance. 


METHODS OF WORK AND STUDY. 


In addition to general methods of collecting, preserving, and mount- 
ing insects, as given in text-books on entomology, some suggestions 
may be offered for studying forest insects and for the investigation 
of their work. : 

First of all, the student should keep in mind that there are many 
collectors of insects and many students in general entomology, as well 
as numerous specialists who are collecting and studying insects of all 
orders found in the forest and field. Thus he should avoid general 
collecting, and devote his time to the accumulation of specimens and 
observation on life histories and habits of insects which are associated 
with injuries to forest trees or forest products. 

In addition to a general study of insects which have some economic 
relations to forests, he should select, at as early a date as possible, 
some special subject for detailed study. There is no lack of important 
subjects, as has already been suggested, but in making the selection 
the prevailing conditions, opportunities, and facilities in the immediate 
vicinity or sections in which the studies are to be conducted should be 
considered. If it is in a pine region, insects affecting pines will offer 
the most desirable opportunities for study; if in a hardwood region, 
those affecting the oaks, hickories, chestnut, and the like will offer the 
best opportunities. If there is some prevailing injury to a given kind 
or class of forest trees, this will at once suggest itself as the most 
important to take up. It matters not whether it is the study of the 
insect fauna of a species or genus of forest trees, the causes of a special 
class of Injuries, or the study of a single family, genus, or species of 
insect. There is enough in each case to keep the student occupied in 
original researches for many years, and to furnish sufficient material 
for contributions to the literature of the subject. Indeed, every 
student who takes up forest entomology asa life work should start out 
with the object of acquiring and disseminating as much knowledge as 
pussible on some special feature of the science. ‘To thus become a 
specialist of this kind does not necessarily imply that he will havea 
narrow comprehension of the entire subject. Even if one were to try 
to find out all that is to be known about a single enemy of a forest 
tree, and every possible method of preventing losses from its work, 
his work would involve a general knowledge not only of forest ento- 
mology in its broadest sense, but of all related sciences and subjects. 
In fact, as a great thinker has said, in order to know all about any one 
thing it is necessary to know all about everything. While this may 
not be literally true, it is becoming recognized that there is almost 
an unlimited interrelation of all sciences and all subjects. 
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COLLECTING SPECIMENS AND RECORDING OPERATIONS. 


The equipment for collecting specimens need not be expensive or 
elaborate. The necessaries are: A hatchet or light ax, carried in a 
scabbard, which may be fastened to a stout belt; a hunting coat, or an 
ordinary sack coat, with many pockets; a supply of collecting vials of 
various sizes, fitted with the best cork stoppers; a small bottle of 
alcohol; a medium and a small cyanide bottle; tweezers; camel’s hair 
brushes; a stout knife with small and large blades; a small saw; a net 
and umbrella; and last, but not least important, a notebook and pencil. 
With this equipment, or such part of it as is required for the special 
kinds of specimens desired, a good observer can go out in the woods 
any day in the year and find plenty of material. 

The best places to collect species infesting wood and bark is along 
the edge of the woods, or where trees have been girdled or felled a few 
months previous. Here one will usually find in the bark of the roots, 
stumps, main stems, tops, branches, and twigs different stages of many 
species of bark-beetles and bark-inhabiting larve, together with their 
natural enemies and associates; and the wood will yield many more. 

Lumbering regions and sawmill yards are especially prolific in 
specimens at all times, as are also broken branches, individual trees, 
and groups injured or killed by insects, felled by storm, or otherwise 
rendered attractive to insects. During the spring, summer, and fall 
the foliage will yield specimens almost unlimited in number and variety. 
But one should remember, as has already been indicated, that it is not 
the number and variety, but those of most importance, that are to be 
sought out, noted, collected, and studied. It is often better to spend 
a day in the diligent search for all that can be found in or on a single 
tree, or in observing and recording in the notebook all that can be 
found out about a single species, than merely to collect hundreds of 
specimens or many species without careful records. 

Indeed, the proper recording of what one sees at the time the obser- 
vations are made is of the greatest importance, and is the one thing 
the student should practice more, perhaps, than anything else. 


RECORDING OBSERVATIONS. 


While nearly every entomologist has adopted some system of taking 
and keeping notes on observations in the field or laboratory which is 
specially adapted to his own line or method of study, and shows 
marked peculiarities, there are certain general principles and rules 
which should be laid down for the consideration and guidance of the 
student and amateur investigator. 

In collecting specimens and in field observations the notes taken 
should include the following: The exact locality (the nearest post- 
office, hill, mountain, or farm); when possible, the elevation and the 
exposure; the date; the host plant; point of attack; what stages 
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occurred, etc. If it is associated with any special injury or trouble 
affecting the plant or object from which it obtains its food, the fact 
should be noted. As many details as possible should be briefly or 
fully noted. Every separate note referring to collected material 
should be numbered. In regard to the use of numbers, it should be 
specially remembered that the numbered specimens serve as an index 
to the notes relating to them. Therefore the same numbers should 
never be used a second time. The student should start out with the 
idea of using consecutive numbers as long as he collects insects. At 
the same time economy should be practiced in the use of numbers, and 
this can be accomplished in many ways; as, for instance, No. 1 may 
be made to refer to more than 100 different entries relating to insects 
collected on the same date and from the same tree. It may be used 
26 times with a letter of the alphabet preceding it (as al, bl, etc.), 
26 times more with letters following it (as la), 26 times more witha 
letter over it, and indefinitely with decimals or fractions.. The object 
in view is to adapt the numbers to all requirements without the neces- 
sity of repeating or having them attain inconvenient proportions. 

If the object in view is simply to get the specimens, then the locality 
and date, with the collector’s name, are all that is necessary to accom- 
pany the specimens in the bottle or on the pin. If the student has 
ambitions, however, to accumulate material and data which will be of 
the greatest value, he will give special attention to the accumulation 
of material which represents more than localities and dates. Our 
museums and private collections are already oversupplied with this 
kind of material, which is well enough as far as it goes; but the student 
who would be satisfied to go no further than this had better not enter 
the field of forest entomology. His place would be in the museum 
with dead specimens—a place, by the way, where a vast amount of 
good and indispensable work is done in systematic study and identifi- 
cation of specimens; but this is in the line of pure science, while the 
forest entomologist’s ambition should be to contribute to the advance- 
ment of both pure and applied science. He can do this best by record- 
ing as many facts as possible about the specimens he collects and 
observes. 

After the student has progressed far enough to be able to accurately 
identify the principal species as they are observed in the field, very 
many observations may be recorded without collecting specimens or 
the use of numbered notes. But this should not be attempted until 
after years of practical work, and even then it can not be reliable 
except. with such species as are perfectly well known. Observations 
and records based on field identifications by some of our best ento- 
mologists have led to much confusion in literature about some of our 
common insects. This has been abundantly demonstrated by the 
writer in a recent study of the types of Scolytide, described by one of 
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the best American authorities on the Coleoptera of North America. 
There are a number of examples where a common enemy of forest 
trees has been identified from descriptions or from observation in the 
field as a certain species, and after a great deal has been published 
under the erroneous names it has been found upon comparison with 
the types that it was quite a different thing, with different habits from 
the species to which the name properly belonged; and in some cases 
what was supposed to represent a well-known species was even found 
to be undescribed. It will, therefore, be readily seen how important 
it is for the species we write about to be accurately identified, and how 
necessary to have a numbered specimen to refer to for future correc- 
tions or to send to a specialist for authentic identification. 

It is always of the greatest importance to observe the character of 
the work of the insects when found in their natural feeding or breed- | 
ing places; and, whenever possible, specimens of the work should be 
secured for the collection, especially the work of wood and bark bor- 
ing species and that showing special or characteristic injuries to the 
foliage, etc.; and each should, as with the insect specimens, be accom- 
panied by the note number. 

It is also important for the beginner to collect large numbers of 
specimens both of the insect and its work whenever the opportunity 
offers. For, even if there should be more than he needs for his own 
collection, they may be specially valuable for exchange with other 
collectors for desirable material from other localities and countries. 
One of the commonest mistakes made by most young collectors, and, 
for that matter, many older ones, is the failure to avail themselves of 
the very first opportunity to collect an abundance of material relating 
to any desirable species. It must be remembered that because an 
insect is common at one time or place it does not always follow that 
it will continue to be so or that it is common in other places.. Indeed, 
the reverse is the rule. A period of great abundance is usually fol- 
lowed by a period of great rarity, or, as has sometimes happened, 
almost complete extinction. 

The collector should be constantly on the lookout for the natural 
enemies of the principal injurious species. One class of the enemies 
of insects consists of parasitic Hymenoptera, Diptera, etc., found in 
the adult larval or pupal stage, associated with their host, the larve 
as external or internal feeders on the larve, pup, or adults of the 
injurious species, and the adult parasites ovipositing on or in the vic- 
tims, or in the bark or other infested parts of the plant. The other 
class of insect enemies of insects are predatory species of Coleoptera, 
Hemiptera, Hymenoptera, and other kinds of insects which attack 
and kill their victims, and either devour them or suck out the liquid 
parts of their bodies. There are also insect diseases which may be 
indicated by a white powdery substance on the bodies of the dead 
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insects, and, whenever numbers of examples are found to be dead or 
dying, specimens should be collected and submitted without delay to 
some specialist on this class of diseases. 


METHODS OF COLLECTING AND REARING LIVING MATERIAL. 


It is always desirable to collect living material to rear or breed for 
the purpose of securing data on life histories and habits. This will 
consist of eggs, larve, and pupe of foliage-infesting insects to be 
reared in breeding cages; also bark, wood, branches, and twigs infested 
with immature stages, to be reared to adults in breeding jars, boxes, 
or cages. 

Specimens from the foliage should be collected in small tin boxes, 
together with a small amount of their natural food. Some of the 
smaller things may be reared in the boxes in which they are first col- 
lected, if supplied from time to time with fresh food material, while 
others must be transferred to breeding cages or larger tin boxes. Liv- 
ing specimens in wood or bark are easily collected in sections cut from 
the infested parts of the plant, and carried in the larger pockets of the 
hunting coat; or, if a long distance from the laboratory, they may be 
packed in bundles or boxes and shipped by the most convenient method 
available. 

For breeding specimens from this kind of material, the writer has 
secured excellent results by the use of different-sized fruit jars with 
clamp covers. The screw-topped jarsare also very convenient for this 
purpose. For very large sections, ora large amount of material of 
one kind, tight barrels or large wood or galvanized-iron boxes may be 
used to advantage. 

For carrying on the more elaborate work of rearing from wood and 
bark, a specially constructed insectary is necessary. Wood and bark 
infesting larve and pup, and parasitic larvee in cocoons, may be suc- 
cessfully reared to adults in bottles or vials which are just large enough 
to accommodate single specimens. These small vials with cork or cot- 
ton stoppers are indeed specially convenient for the rearing of parasitic 
larve and pupe taken from the mines or pupa cases of the wood or 
bark-inhabiting host. 


PRESERVING, MOUNTING, AND LABELING SPECIMENS. 


The specimens that are killed in 25 per cent alcohol should be 
removed from the bottles in a day or two after they are collected, 
then cleaned thoroughly and replaced in clear 80 or 90 per cent alco- 
hol. The specimens killed in the cyanide bottle should be gone over, 
separated, and either mounted or stored where they will be free from 
museum pests. 

The specimens of work of insects should have the surplus parts 
removed, and should be jabeled and stored where they will be readily 
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accessible for future reference. Broad shallow drawers or trays are 
convenient for the smaller wood and bark specimens, while wood or 
heavy paper boxes serve for larger ones. Common florists’ paper 
boxes, which are shipped flat ready to be made up, are excellent for 
storing the classified material. 

Every individual specimen should have the number of the note 
referring to it, or the series to which it belongs, and also something 
to designate the particular set of notes or accessions catalogue to which 
the number refers, as ‘£500, Hopk., W. Va.,” which means entry No. 
500 in the accessions catalogue of the entomological department of the 
West Virginia Agricultural Experiment Station, Morgantown, W. Va., 
A. D. Hopkins, collector. As long as the specimens remain in the 
collection with the catalogue these accession numbers are all that is 
necessary for the duplicate material, since they serve at once as index 
to the readily accessible notes. If, however, any of the specimens are 
transferred to other collections they should always bear labels show- 
ing date, host, and such other facts as are of primary importance to pre- 
serve their identity, or if a large number of examples of different 
species are sent a list of species and accessions catalogue numbers with 
extracts from original notes should accompany them, together with 
the address of the individual or institution having permanent charge 
of the accessions catalogue. 

The specimens of the work of insects may have the number and 
other data written on them, or on paper labels and pasted on or other- 
wise attached. If the specimens are fastened on cardboard or to the 
bottom of the case, labels may be printed and pasted beneath them. 


WHAT TO-STUDY: 


After the student has acquired some knowledge of how to study, 
collect, and make proper records of observations, and how to label and 
preserve specimens, it is important for him to consider well what there 
is of importance to study and investigate, and how to get results of 
practical value. Forest entomology embraces only such insects as are 
in some way related to human interest in forests and forest products. 
Therefore, the student must confine his studies to the insect fauna of 
the forest growth which is of some economie importance, with the 
view to determining which kinds are injurious, which are beneficial, 
and which are neutral in their relation to the life history of the plant 
and the future usefulness of its products. 

Commencing with the matured seed or fruit of trees, such as the 
oaks, hickories, walnut, and others, we find that not only the nut or 
seed, but its envelope (hull or pod), is the home of many kinds of 
insects. On the tree, fallen, stored for use, or planted in the ground, 
they support some different kinds of insect enemies or guests, as they 
do, also, from the time the seed bursts open and the roots and stem 
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begin to form through all stages of the seedling, the sapling, the young, 
matured, old, dying, dead, and decaying tree. Not only does the tree, 
during each stage in its life history, death, and decay, support some 
kind or kinds of insects peculiar to each, but every part—the rootlets, 
the larger branching roots, the main roots, the lower stem, the upper 
stem, the large and small branches, the twigs, the buds, the young 
leaves, the flower buds, the different parts of the flower, and the 
embryo fruit—will have its special guests. Some kinds inhabit the 
outer bark; others, the intermediate or inner bark, the cambium, the 
outer or inner sapwood, the heartwood, or the pith. 

Not only during its life, but from the time it dies until it is entirely 
decayed and converted into humus, a tree supports many and varied 
forms of insect life. Some are its enemies, some its friends; others, 
neither enemies nor friends, but guests and scavengers. Among 
its enemies some have special designs upon its life in order that 
its dying may furnish favorable conditions for the rapid increase 
of the insect progeny, and consequent increased power in numbers 
to attack and kill other trees. Some are enemies only to the extent 
of causing injuries to the roots, bark, wood, branches, and foliage 
which may be detrimental to its perfect development or its future 
usefulness to man, but have little or no immediate effect upon its 
vitality. Others are enemies only so far as they obtain their food 
from some living part, yet do no permanent injury, such as certain 
kinds of leaf-eating, sap-sucking, and gall-making insects, which are 
never or rarely common enough for special harm. There are many 
other kinds which obtain their food directly from the dead parts of 
the living tree, such as the outer bark, dead twigs and branches, dead 
wood, ete., which can scarcely be considered as enemies of the living 
tree. Among the friends of the living tree are the insects which feed 
upon the injurious kinds, either as internal or external parasites, or 
those which attack and devour their prey. Among the guests of the 
injurious and beneficial inhabitants of the tree there are many kinds 
which live in the burrows and feed upon the sap, borings, excrements, 
dead insects, etc., while there are many other kinds which utilize 
some part of the tree or the burrows of other insects as hiding or 
hibernating places. 


THE INSECT FAUNA OF FOREST PRODUCTS. 


The natural products, such as nuts, medicinal roots, bark, and leaves, 
tan bark, etc., each, under certain conditions of storage and age, fur- 
nishes feeding and breeding places for many kinds of injurious, bene- 
ficial, and neutral species. The manufactured or commercial wooden 
products of all kinds, the crude round or square timbers, lumber, 
staves, hoop poles, etc., are, under certain conditions, subject to attack 
or serious injury from various kinds of insects while in the. woods or 
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when stored in yards and factories. The seasoned and finished prod- 
ucts, especially those from sapwood, may be infested and destroyed 
by a number of species of so-called powder-post beetles. Construction 
timbers and lumber, either before being utilized or while in the struc- 
ture, are subject to injuries by many injurious and other species. The 
old lumber and timbers of barns and outbuildings, old log and frame 
dwelling houses, are also infested and injured by forms which are 
peculiar to such material. 


THE ECONOMIC RELATION OF INSECTS TO FORESTS. 


The preceding references to the insect fauna of forest trees and their 
products are suggestive of the vast numbers of kinds, groups, and 
societies of insects and the kind and character of injuries to be studied. 
This leads us to a consideration of the economic relation of insects to 
American forests under the varying conditions which prevail before 
and after the country is settled and its resources developed. 

The relation of injurious insects to the primitive forests.—The rela- 
tion of insect enemies of a forest before its resources are available to 
civilized man is of little or no economic importance. They are simply 
factors in the general struggle for existence between insects and trees, 
and between the individuals of the forest community in which the 
destruction of an individual tree by insects is a benefit to other insects 
and other trees. Ifa matured or old tree is killed, it gives more room 
for the development of the younger and more vigorous ones. The 
injured, declining, and old individuals furnish breeding places for 
successive communities of insects. which contribute to their death and 
rapid decay. Thus the young tree growth is favored by light and 
plant food, and soon fills up the vacancy. Invasions of destructive 
insects may cause the death of one kind of tree growth over vast areas. 
This favors the enormous multiplication of the insect fauna until the 
destructive species perishes for lack of food supply, or from the mul- 
tiplication of its natural enemies. This proves to be a calamity tothe 
other insects which have depended upon the destructive species to 
furnish, in the dying and dead trees, the required conditions for their 
existence. The dying and dead trees and the fallen and decayed 
branches, bark, and roots contribute to a more vigorous reproduction, 
so that the forest found by the pioneer settler has lost nothing from 
its Insect enemies. 

The relation of the insect enemies of trees to the pioneer settler in a 
forested country may be more beneficial than otherwise, so far as his 
immediate needs are concerned. The forest must be cleared from the 
land that is desirable for agricultural purposes, and in this process the 
depredating insects may be decidedly beneficial... They contribute to 
the death and rapid decay of the girdled trees in the clearings and 
hackings. Invasions which cause the death of the large timber over 
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great areas may be utilized to the especial advantage of the agricul- 
turist, and contribute to the prosperity of the community of settlers. 
The dead trees, with the fallen tops, furnish the most favorable con- 
ditions for the process of clearing by fire. It saves the expense of 
girdling. Often the flint and tinder or the torch was all that was 
necessary to start a conflagration which effectually cleared the land of 
dead and felled timber, and killed the remaining living trees and young 
growth. 

The relation of insect enemies to the forest of a settled country.—The 
great destruction and waste of the best of the forest resources neces- 
sary to the progress of civilization finally reaches a stage at which the 
forest is more valuable for its commercial products of timber, its pro- 
tection of springs and head-water streams, than is the land for agricul- 
tural products. Thus as time progresses the insects become more and 
more injurious in their relation to the public interests. The destruc- 
tion of matured timber by insects comes to be recognized as a serious 
loss. Their burrows in the wood of living and dead standing timber 
and that felled for saw logs and other purposes are recognized as serious 
defects which reduce the profits of the manufacturer and increase the 
prices of the clear product tothe consumer. The injuries to the young 
growth which result in the development of a deformed, worthless 
tree become an element of future financial loss. The areas of dead 
timber killed by insects become a menace to the forest, furnishing as 
they do favorable conditions for the outbreak of destructive forest 
fires and the development and spread of wood-boring insects. 

While the more destructive kinds of bark-boring insects may aid in 
the death of girdled trees, such trees at the same time furnish favor- 
able conditions for the rapid multiplication of the insects and thus 
contribute to destructive depredations on the valuable living timber in 
the adjacent forests. 

As the merchantable timber and the manufactures of wood become 
scarcer and the price to the consumer increases, the depredations which 
a few years before would have remained unnoticed attract more and 
more attention, and the need of methods of preventing losses from 
this source is fully realized. Then requests are made for information 
relating to the kinds of insects that cause the troubles and the details 
in their habits which is necessary in order to successfully combat them. 

Their relation to the public and private forests and farmers’ wood 
lots.—The relation of injurious insects to forests which are under 
systematic management present quite a different problem from those 
relating to more primitive conditions. In dealing with the latter there 
is little opportunity for the practical application of a knowledge of 
forest entomology, but the former present economic problems worthy 
of special study and investigation. All of the injurious species may 
be considered in this relation as enemies, not only to the forests but 
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to public interests. The introduction of forestry methods offers 
opportunities for the adoption of methods of preventing much of the 
losses which under previous conditions could not be avoided. It also 
offers opportunities for extended research and experiments for the 
determination of the more important facts relating to the habits and 
life histories of the insects and their depredations, which will lead to 
the discovery of improved methods of control. 


THE KINDS AND CHARACTER OF THE WORK OF INSECT. ENEMIES OF THE FOREST. 


The fruits of forest trees are injured by the adults and larve of 
species which feed upon the pulp, pod, or other covering, and thus 
destroy the seed or prevent its normal development. The seeds are 
injured or destroyed by beetles and their larve, by the larve of moths, 
and by gall-making insects. Nuts of all kinds and the hard fruit of 
many trees are infested by larve from eggs deposited in the growing 
fruit by small beetles. The entrance of the young larva through the 
young, tender hull or outer shell heals over so that the ripe nut shows 
no trace of it. The larva feeds on and destroys the germ and kernel 
and, when fully grown, bores its way out and enters the ground, where 
it goes through the transformations and emerges as an adult next year 
in time to deposit its eggs in the young nuts. Thus the seeds of some 
trees may be so completely destroyed that few remain for reproduc- 
tion. This may cause considerable expense and loss to the forester, 
both in adding to the expense of collecting a sufficient quantity of 
sound seeds and in causing an uneven stand in the nursery on account 
of the damage to the stored and planted seeds. This class of injuries 
also causes a serious loss of the commercial product of chestnuts, 
hazelnuts, hickory nuts, ete. 

The seedling in the forest or in the nursery row is attacked and 
injured by many kinds of insects. The roots are eaten by the larve 
of beetles and the sap sucked out or poisoned by root-lice. The stem 
is attacked by wood and bark-boring beetles and grubs. The foliage 
is devoured by caterpillars, larve of sawflies, and grasshoppers. or 
injured by plant-lice, scale insects, leaf-hoppers, and leaf-bugs. The 
twigs are injured by twig girdlers, twig miners, scale insects, and 
plant-lice. Asa result, the seedling may either be killed or become 
stunted or deformed. 

The young tree is in a like manner attacked and injured or killed 
by one or more enemies of the roots, stem, or top. The principal 
injuries, however, which are characteristic of the growing tree, are 
those made in the roots and base of the stem by the great root borer, 
and in the wood of the main stem by the carpenter worms and other 
borers, which are capable of working in the wood of living healthy 
trees. While this class of enemies may have little or no direct effect 
upon the vitality of the trees infested by them, they cause a great loss 
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of commercial products. Their burrows cause defects in the wood, and 
are the means of starting decay, which renders the heartwood worth- 
less for commercial purposes. The living bark may be attacked by 
bark-boring grubs in sufficient numbers to seriously affect its vitality, 
so that it will soon succumb to the attacks of other insects or diseases. 

The mature tree suffers most from the many wood-boring beetles 
and grubs. The destruction of some of the larger roots by the great 
root borer causes dead branches and dead tops. The borings of the 
carpenter worm and other borers in the main trunk, top, and larger 
branches result in rapid decay, hollow trunk, and generally worthless 
condition, while its weakened vitality makes the tree an easy prey to 
destructive bark-boring enemies. The trees blown down by storm or 
felled by the ax are attacked by a vast number of species of insects. 
Some live in the bark, where they do little or no harm to the commer- 
cial product, but certain kinds may thus multiply rapidly and attack 
the standing timber. The wood, however, may be seriously injured 
by many species of wood-boring beetles and grubs which breed only 
in the wood of dead and felled trees. 

Old dead, standing, and felled trees and old logs and stumps are 
infested by many insects which not only contribute to the rapid 
destruction of the wood, which otherwise might have some commer- 
cial value, but certain kinds breed in such material and emerge to 
attack the wood of recently felled trees and injured places in the 
standing living ones. They also attack square timbers in bridges, 
trestles, railroad bed, ete. 


‘SOME OF THE PRINCIPAL INSECT DEPREDATIONS IN THE FORESTS OF 
THE UNITED STATES. 


THE PINES. 


Between 400 and 500 species of insects are known to inhabit the 
living, dying, and dead pines of the United States. The pine forests 
of the East, Northeast, and Southeast have suffered and are now suffer- 
ing greatly from the ravages of destructive bark-beetles. A few years 
ago (1890-1892) a trouble spread over an area of 75,000 square miles 
in the Middle Appalachian region which resulted in the death of mil- 
lions of pine trees. This included all of the indigenous and some of 
the introduced species in the forests, private grounds, and_ parks. 
Upon careful investigation, this trouble was found to be caused _pri- 
marily by the ravages of a single species of bark-beetle (Dendroctonus 
Frontalis Zimm. var. destructor Hopk.). Previous to 1890 this was a 
rare insect in collections, and nothing was known of its habits. It 
disappeared and the trouble ceased in 1893. This insect is liable to 
appear again in destructive numbers. It 1s therefore of the greatest 
importance that special efforts be made to determine the sections in 
the Eastern and Southern pine forests where it may yet survive, so 
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that meastires may be taken, by introducing or encouraging its na‘ural 
enemies or by girdled trap trees, to prevent its multiplication and 
future destructive invasions. 

Recent investigations in California, Oregon, Washington, and Idaho, 
by the writer, under the auspices of the Division of Entomology, 
United States Department of Agriculture,’ revealed the fact that the 
western yellow pine, Jeffery pine, sugar pine, mountain or silver pine, 
shore pine, and lodgepole pine has each its peculiar insect enemies, 
some of which are very destructive. Many of the finest examples of 
yellow pine were found to be dead or dying from the ravages of the 
western pine destroyer (Dendroctonus brevicomis Lec.) from northern 
California to northern and western Idaho. The mountain pine in 
northern Idaho and western Montana suffered severely from the ravages 
of the mountain pine destroyer (Dendroctonus monticola Hopk. MSS.). 
The yellow pine has also suffered greatly in Idaho and eastern Wash- 
ington from the larve of a white butterfly (Veophasia menapia Feld.), 
which defoliates the trees over large areas. 

Recent (September, 1901) investigations in the Black Hills forest 
reservation revealed the fact that a vast amount of the best timber 
on many thousands of acres has died within the past six or seven 
years and is yet dying from the ravages of the pine-destroying beetle 
of the Black Hills (Dendroctonus ponderose Hopk. MSS.). 

It is also reported that the pine is dying in other sections of the 
Rocky Mountain region, from Idaho to Arizona, evidently because of 
the ravages of bark beetles. 

It is evident from observations made in the Black Hills reservation 
and in the forests of Idaho, Washington, and Oregon that the death of 
the pine timber over many extensive areas, supposed to have resulted 
from fires, was primarily due to the work of tree-destroying insects. 
Even the meager knowledge we have been able to acquire during 
hurried investigations in the forest and from observations along the 
routes of travel through the Rocky Mountain region, the Pacitic slope, 
and the Northwest makes it very plain that the destruction of pine 
timber, due primarily to the ravages of insects, has been progressing 
during the past half century at a rate far beyond that conceived by 
the casual observer or even by those who are making a study of the 
forests and forest conditions of those regions. Indeed, the extensive 
ravages of insects on the pines of the United States furnish a problem 
whose great importance and magnitude would justify the expenditure of 
large sums of money for detailed investigation by specially trained forest 
entomologists. 

THE SPRUCES. 


The spruces of this country are also inhabited by many hundreds 
of species of insects. 
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The Red Spruce of the middle and northern Appalachians, from West 
Virginia to northern New York and on through northern New Eng- 
iand to Canada and New Brunswick, has, from time to time during 
the past century, suffered severely from troubles, some of which are 
known, and others believed to be, caused by bark-beetles. @ 

A large amount of spruce was killed in West Virginia about 1885, 
evidently by a bark-beetle, but the trouble was not investigated until 
1890, so the exact species deserving the blame could not be determined. 

In 1892 the destructive pine bark-beetle spread in West Virginia 
from the pine into the spruce, and caused the death of a large amount 
of the best timber. : 

The great destruction of spruce, which has attracted so much atten- 
tion from New York to New Brunswick, was found, upon special 
investigation, to be largely if not entirely due to the primary attack 
of the spruce-destroying beetle (Dendroctonus piceaperda Hopk. 
MSS.).? 3 

The Sitka Spruce of the Northwest has numerous enemies, among 
which the Sitka spruce Dendroctonus (Dendroctonus obesus Mann.) is 
the principal depredator in the bark of living and declining trees, 
while the spruce-destroying spanworm (Philedia punctomacularia 
Hulst.?) may be considered as the greatest insect destroyer of 
forests of this tree and the Western Hemlock.’ Scarcely anything is 
known about the life history and habits of this insect. Therefore it 
presents a problem of special importance for investigation. 

The Engelmann Spruce has a number of insect enemies, one or two 
of which are capable of causing wholesale destruction. 

Vast quantities of dead spruce occur in different sections of the 
Rocky Mountain region which, it would seem, bear no trace of having 
been killed by fire, and the cause will probably be found to be the 
attacks of some destructive bark-beetle or defoliating insect. 


THE HEMLOCKS. 


The Eastern Hemlock has a serious enemy in the hemlock destroyer 
(Melanophila fulvoguttata), which has caused the death of a large 
amount of hemlock timber throughout the Appalachian and North- 
eastern regions. 

The Western ITemloch has at least three destructive enemies of the 
living trees: (1) The Western hemlock bark-borer (J/edanophila 
drummond), which is closely allied to the Eastern species, and like 
it extends its burrows beneath the bark and either kills the trees or 
causes serious gum-spot defects in the wood; (2) the Douglas spruce 


@Buls. 17 and 56, W. Va. Agr. Expt. Station, and Bul. 28 (n. s.), Div. Entom. 
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bark-borer (Asemum nitidum), which has similar habits to those of 
the hemlock bark-borer; and (3) the Sitka spruce spanworm, which 
defoliates and kills the trees over large areas. 


THE CEDARS. 


The California Redwood has a special enemy in the sequoia bark- 
beetle (7’Alwosinus sequote Hopk. MSS.) 

The Giant Arborvite has an enemy in Callidium janthinum, and 
the Eastern Arborvitae one in //ylotrupes Uigneus, which infest the 
living trees and either kill them or cause serious defects In the wood. 
The other true cedars, the Monterey Cypress, and some of the Western 
and Eastern junipers, havea number of bark- and wood-boring enemies, 
which are more or less destructive. 


THE FIRS. 


The Western, grand, noble white, and Shasta firs, and the Eastern 
balsam firs are attacked by several destructive bark-beetle enemies, 
which either kill the trees or cause serious gum-spot defects or decayed 
places in the wood. 


THE OAKS. 


The insect fauna of the oaks is very large, probably exceeding in 
number of species that of the pines. Those noted for their especially 
destructive attacks on living trees are the carpenter worms (/7r/o0- 
noxrystus spp.), Which bore into the bark and wood and not only cause 
serious worm-hole defects, but by successive attacks cause the death 
of part or all of the tree. Their burrows give entrance to wood- 
decaying fungi which soon render the heartwood worthless for com- 
mercial purposes. The giant root-borer (Prionus laticollis) is another 
enemy of Eastern oaks in general, which is enormously destructive to 
large and small trees in forest, park, and lawn; but it would seem that 
its work is rarely recognized, and that the magnitude of the damage 
is not generally understood. The large, white, elongate grubs bore 
in the roots and bases of the trees, causing one or more of the larger 
roots to die. These holes and the burrows made by the carpenter 
worms give entrance to other wood-boring insects and wood-destroying 
fungi, which rapidly extend and complete the destruction of the injured 
parts. This decay often extends into the base of the trunk, destroy- 
ing the heartwood and thus causing the tree to be hollow and worth- 
less. ‘The decayed wood of the roots and base of the tree also furnishes 
fuel for forest fires, so that the trouble started by the giant borer,and 
extended by other insects and fungi, is made conspicuous by a great 
blackened wound, which is more often than otherwise supposed to be 
due to firealone. Trees are often killed outright by this root destroyer, 
but ube work is usually so obscure that the trouble is often blamed to 
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other bark and wood-boring insects, which attack the tree as soon as 
it manifests weakened vitality. 

The two-lined chestnut borer (Agri/us bilineutus) is another enemy of 
medium to large white oak and other oak and chestnut trees, which 
has caused the death of a large amount of this kind of timber through- 
out the Appalachian region. : 

The oak timber worm (/iupsalis minuta) is one of the most 
destructive enemies of the wood of living, dying, dead, standing, and 
felled trees. It causes what is known as pin-hole defects. The loss 
of the more valuable timber of the largest and best trees caused by 
this insect is enormous; indeed it is far beyond the conception of 
persons who have not given special attention to the subject. The 
ravages of this insect do not end with living and dead trees, but it 
continues its work in lumber and square timber from infested logs, 
and will even attack freshly sawed and closely piled oak lumber. 
This insect alone furnishes one of the big problems for detailed 
investigation. 

The Columbian timber beetle (Corthylus columbianus Hopk.) causes 
one of the commonest defects in white oak lumber and square timber. 
It attacks and breeds in the sapwood of living trees, and the healed- 
over wounds cause pin-hole and stained-streak defects. 

A serious trouble has for many years affected the oaks of the 
northern United States from New York to Minnesota, and has caused 
the death of a vast amount of timber in lawns, parks, and the forest. 
This has not been specially investigated, and therefore little or 
nothing is known regarding the primary cause. 


THE CHESTNUT. 


The living chestnut trees throughout the Appalachian region, and 
apparently wherever this tree grows, have a most destructive enemy 
in the chestnut timber worm (Lymexylon sericeum). This wood-boring 
worm or grub hatches from eggs deposited inthe slightest wound in 
the bark and surface of the wood, and burrows deep into the heart- 
wood, causing the wood of nearly every old tree to be perforated 
with pin-hole defects. It attacks and breeds in dying, dead, and 
felled trees and stumps, and will continue to work for a time in 
square timber, telegraph poles, and heavy timber cut from infested 
trees. It also infests red oak, and often renders worthless parts of 
the trees which otherwise would make the highest grade timber. 
The enormous damage to the forest resources of the United States 
caused by this insect makes it one of primary importance to take up 
for detailed study and for exhaustive experiments with different 
methods of reducing the numbers of the pest and preventing losses 
from its ravages. The giant root-borer and the two-lined chestnut 
borer also attack chestnut, and in some sections do great harm. 
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THE HICKORIES. 


The hickories of lawns, parks, and forest have suffered from time 
to time within the past half century from the destructive ravages of 
the hickory bark-beetle (Scolytus 4-spinosus) from Missouri to north- 
ern New York and West Virginia. Recent investigations and exten- 
sive experiments with felled and girdled trees indicate that this pest 
can be controlled so that under a system of improved forestry manage- 
ment little or no loss should result from its attack. 

The poplar, tulip, beech, birch, and, in fact, all of the principal 
forest trees have their special insect enemies, which attack the living 
trees and are more or less destructive to their lives or to the commer- 
cial value of their timber products. 


DEPREDATIONS IN THE WOOD OF DYING, DEAD, AND FELLED TREES, 
TIMBER PRODUCTS, CONSTRUCTION TIMBER, AND STORED PRODUCTS. 


In addition to the primarily destructive enemies of living forest 
trees, there is a host of enemies of the wood of the dying and dead 
standing and felled trees of all species, which cause serious defects 
and rapid deterioration. Many of these injuries to the wood present 
problems of great economic importance and most promising lines of 
investigation in the possibilities of discovering simple methods of 
preventing losses. 

Construction timbers.—There are a number of wood-boring insects 
which attack and breed in heavy construction timbers, especially those 
used for railroad ties and in culverts, trestles, and bridges. These 
-are not only weakened by the borings of the insects, but entrance is 
given to wood-decaying fungi, which work so rapidly that, before it 
is realized, certain parts may be rendered exceedingly dangerous. 
Therefore, the relation of the combined effects of insects and fungi to 
accidents from the collapse of buildings and railroad structures is a 
subject of special interest and importance for detailed study. 

Stored forest products.—Insect depredations on stored forest prod- 
ucts, such as tan bark, hickory handles, buggy spokes, and hoop poles, 
is another problem coming within the range of forest entomology 
which demands special attention. Recent investigations of insect 
enemies of stored tan bark have revealed the fact that both oak and 
hemlock bark are subject to attack by at least five species of insects, 
which convert into fine powder the inner or flesh part of the bark 
that has been stored over two or three years. As much as $70,000 
worth of hemlock bark was found to be infested at a single tannery in 
West Virginia, and personal investigations at other tanneries in the 
State, together with information from other States, indicate that this 
is a widespread trouble in the East and North and evidently extends 
into Canada. 
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The destruction of stored hickory, oak, maple, and other hardwood 
iumber, and the various products manufactured from hard woods, due 
to the ravages of powder-post beetles (Zyctus spp.), is a widespread 
trouble in this and other countries, and has caused the loss of a vast 
amount of valuable material. Yet comparatively little has been done 
in this country toward a detailed study of the problem and the 
elaborate experiments necessary to determine methods of preventing 
attack. 


THE INTERRELATIONS CF INSECTS, FUNGI, AND FIRES IN THE DESTRUC- 
TION OF FORESTS. 


This is another problem that recent investigations have demon- 
strated is one of very great importance. Heretofore it has been 
almost entirely overlooked, and much of the destruction which has 
been going on in all of the great forest areas of the country that is 
primarily due to insect attack, and secondarily to fungi, has been 
attributed to forest fires, which really occupied third place among the 
destructive factors. 

The examples of destructive insect ravages mentioned here are only 
a few of a long list that could be given. They should be sufficient, 
however, to indicate the number and the magnitude of the problems 


in forest entomology, which, on account of their special economic ~ 


importance, should be thoroughly investigated. 

The need of exhaustive study of these problems is all the more 
apparent when it is realized that comparatively nothing is known of 
the more important facts relating to the life history and habits of 
some of the principal depredators, the conditions that contribute to 
sudden and destructive invasions, or those that bring about.an equally 
sudden ending of a serious trouble. Without this knowledge little or 
nothing can be done toward the recommendation of effectual methods 
of preventing losses. Enough has been determined from a detailed 
study of some of these problems to indicate quite clearly that a better 
knowledge of some of the fundamental facts will lead to the adoption 
of simple, inexpensive methods by which the loss of a vast amount of 
timber and timber products may be easily prevented. 


REMEDIES AND OTHER METHODS OF PREVENTING LOSSES. 


The problem of controlling insect enemies of forests is quite a 
different one from that relating to the control of farm, garden, and 
fruit and shade tree insects. Indeed, they must be considered from a 
different standpoint—that of prevention rather than that of destruction. 
Thus every separate trouble caused by different insects or the troubles 
caused by the same kinds of insects in different sections of the country 
must be studied separately with a view to determining methods of 
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utilizing some method of management specially adapted to the pre- 
vailing conditions in each case, which will reduce the number ot the 
depredators or otherwise prevent losses. 


SOME PRACTICAL RESULTS. 


A few examples may be given of the practical application of a 
knowledge of some of the principal facts in the life history, as follows: 

The recent determination that the tanbark-destroying insects do not 
attack the stored bark until it is two or three years old suggested a 
simple method of preventing losses. 

The determination that the spruce-déstroying beetle attacks only 
the larger trees, and that the beetles could be attracted to trees 
hack-girdled during the proper period in June, suggested important 
methods of forest management and lumbering operations, which will 
contribute to the elimination of trouble from this pest. 

Girdling and timber-cutting experiments have demonstrated the 
possiblility of preventing losses from the ravages of insects and wood- 
destroying fungi by girdling and cutting timber when the physiolog- 
ical conditions are such as to render the bark and wood unattractive 
to the depredators or unfavorable for their destructive work. 

A knowledge of the habits and characteristic work of bark-infesting 
insects in living, dying, and dead trees furnished conclusive evidence 
that a large amount of healthy, uninfested, living timber had been 
cut in the Black Hills forest reserve, where it was intended that none 
’ but trees infested by the pine-destroying beetle or those killed by it 
or other causes should be cut. It was also demonstrated that a knowl- 
edge of the principal facts relating to the primary and secondary insect 
enemies of the pine of this region would facilitate the drawing up of 
timber-cutting contracts which would avoid much future trouble and 
litigation relating to the interpretation of references to insect and 
insect-killed timber. 

Facts determined relating to the habit of the pine-destroying beetle 
of the Black Hills and the relation of other insects and fungi to the 
trees injured and killed by it suggested methods of future management 
which would prevent the loss of much timber, and contribute to a 
better public appreciation of the importance of Government forest 
reserves and the adoption of scientific forestry. 

The facts which have been recently determined from special investi- 
gations of the troubles caused by the destructive pine bark-beetle, the 
chestnut timber worm, the oak timber worm, the giant root-borer, and 
a number of other principal enemies of Eastern forest trees have made 
available a fund of information which it is believed can be used to 
special advantage in formulating future plans for the management of 
Eastern forest reserves, syscematic forestry work, conservative lum- 
bering, etc. 
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The new facts determined during recent investigations in Calitornia, 
Oregon, Washington, and Idaho relating to the habits of the destruc- 
tive enemies of the redwood, Monterey pine, Western yellow pine, 
sugar pine, Jeffery pine, shore pine, mountain pine, and lodgepole 
pine, and the Western hemlock, Douglas spruce, Englemann spruce, 
several species of fir, the Western larch, and Western cedars, have made 
available a fund of information which will be of special service in 
future studies of the enemies of the principal forest trees of the West- 
ern forest reserves. 

The extent and magnitude of depredations by insect enemies of the 
forests and forest products of this country; the comparatively meager 
knowledge of the essential features in the life history, habits, and 
natural enemies of the principal depredators on which to base con- 
clusions relating to methods of control or prevention; the possibility, 
as has been demonstrated, of future detailed investigations leading to 
the discovery of methods of preventing a large part of the losses; the 
facilities afforded in the extensive Government reserves and in large 
private areas where systematic working plans and forest management 
have been adopted, together with the information available from the 
results of investigations in this country and Europe, seem to warrant 
the recognition of forest entomology as a distinct branch of economic 
science. 


The address was most heartily received, and, on motion of Mr. How- 
ard, Mr. Hopkins was voted the thanks of the Association for his able 
presentation of this very important subject. The discussion of the 
address was postponed until the opening of the afternoon session and 
the regular business of the association was taken up. The discussion, 
however, is here inserted in connection with the address for the sake 
of continuity. 

Mr. Smith stated that he had been much impressed by the address, 
He thought the subject one of the most important in its way in the 
United States, and the presentation of much value to entomologists. 
He knew that there was much injury done to forest trees by insects, 
but some things in the address impressed him as being contrary to his 
own experience, especially the statements about the giant root-borer 
(Prionus laticollis). In his experience, though that insect appeared 
quite generally in oak forests, he had not found it in that tree. 
According to his observation an old pine log was almost certain to 
become infested by the larva and to become its home. He had a large 
amount of material showing this. The line of work followed by him 
was quite different from that followed by Mr. Hopkins, and he would 
place the damage done by forest fires far ahead of that done by insects. 
Mr. Smith considered that in New Jersey the insects followed the 
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fires. In that State forests are not in as Jarge areas as in many other 
places, but in comparatively small blocks. Most of the fires are 
caused by sparks from the railroads, and after that the insects come in 
and complete the work done by the fires. Mr. Smith’s point was not 
that Mr. Hopkins had been incorrect in his statement, but that what 
he said was contrary to his own observations in other localities. _How- 
ever, the facts may be different under different conditions. There was 
one insect in hickory (Agri/us sp.) that he had found cutting off the 
branches. It would work up and down for a little time under the 
bark, and would then start around the branch and make galleries to the 
center, until it had actually cut it off.. Only recently he had found a 


-number of specimens that had been cut off in this way. 


Mr. Hopkins stated that in his investigations of oak trees he had 
found the giant root-borer to occur around the roots, and had dug 
them out in large numbers from living as well as dead tissues. 

Mr. Smith stated that he had found them in the roots of cherry 
trees, working in something like the way described by Mr. Hopkins. 
According to his observations, except in the case of the blackberry, 
this insect would not breed in entirely living tissue; and he always 
assumed that, wherever borers were found in the roots of trees, the 
roots had been injured by some other cause. The insects are very 
common in pine logs in southern New Jersey. 

Mr. Smith further stated that another point which had interested 
him was in reference to the carpenter worm (Prionoxystus robiniz). 
It was stated to be a very common insect in the scrub oaks. , In south- 
ern New Jersey, in the second growth from 6 to 8 inches in diameter, 
the larve got in year after year at the same point. They enter by 
preference at the place where other insects have made their entrance. 
If the tree is cut down, one can readily determine the time when the 
first insect entered. Comparatively small additional borings are made 
to the original one by succeeding broods. He had made sections in 
some cases that seemed to indicate that the tree had been infested for 
at least thirty years. He bad found small larve working out from 
the end of old galleries. He thought this case offered a good illustra- 
tion of the resisting power of trees. Those oaks that were most gen- 
erally infested had certainly stood up for years under the attacks of 
the borers. He had noted several interesting cases, showing the rela- 
tion between the woodpecker and carpenter worms, which indicated 
that sometimes there may be two woodpeckers after the same larva, 
and there were many cases where the history of these occurrences have 
been written out in the tree. 

Mr. Felt stated in this connection that he had observed in the parks 
in Buffalo that the carpenter worm was very common in ash trees and 
in some sugar maples in St. Lawrence County, and in each instance 
they went to the heart of the tree. He was inclined to agree with 
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Mr. Smith that successive generations increased the length of the bur- 

rows. He had never seen a case of trees attacked by this insect being 

broken off by winds. He questioned if the species had been accu- 

‘ately determined in all cases, and thought that possibly there might 
~ be more than one species involved. 

Mr. Smith was of the opinion that there was but one species engaged 
in New Jersey, and that this was the very common species. He stated 
that the imported Zeuzera pyrina worked the younger trees in such a 
way as to weaken them by going around the trunk and girdling it 
completely under the bark; then the first heavy wind would carry the 
tree to the ground. 

Mr. Felt stated that another species (Cossus centerensis) occurred in 
the vicinity of Albany in poplars, and that its work was quite differ- 
ent from that of the carpenter worm. 

Mr. Smith replied that in New Jersey there was another native 
species which was smaller than the one under discussion; but its hab- 
its of boring were different, and the species is quite rare. 

Mr. Howard remarked that the Division of Entomology had recently 
made some examinations, and had found that oaks infested by the 
oak carpenter worm (Prionorystus robinie) were noticeably smaller 
than trees not infested. The same year the insects were all destroyed 
in the trees found infested by the use of carbon bisulphid injected into 
the holes. . Six months after he had published his paper on shade-tree 
insects he had been obliged to change his relative rating of oaks on 
account of this insect. 

Mr. Smith remarked that he had used this method against the wood 
leopard moth in private grounds in the vicinity of Jersey City. The 
species has now spread to New Brunswick, but he did not regard it as 
a dangerous insect there. He had been watching it for many years, 
as it slowly spread from one city to another. The native birds kept 
it in check outside the sparrow range; but he had found it occasionally 
in nursely examinations close to cities, and here the insects might be 
very abundant, there being no native birds to keep them down. He 
had found the larve almost every year, but rarely in an orchard or on 
fruit trees, except such as were inside of city limits. 

Mr. Scott called attention to a rather remarkable occurrence of one 
of the powder-post beetles which occurred in a dwelling on Washing- 
ton street, Atlanta, Ga. His attention had been called to it by one of 
the inmates of the house, who requested him to make an examination. 
The trouble had existed for a week, and every day it had been neces- 
sary to remove the carpets from the floors and sweep up. An investi- 
gation of the cellar of the house and the floor above revealed that the 
timbers were thoroughly riddled by the tunnels of this beetle. He 
advised that the city building inspector be called, as the house appeared 
to be dangerous. He sent specimens of the insect’s work to Dr. How- 
ard with the request fora remedy. So far as he knew, nothing had 
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been done and the usual remedies for injury of this character were 
here of but little use. 

Mr. Sanderson stated that he had had some experience in his own 
house with a small beetle, about one-third of an inch long, the species 
being unknown to him. He could advise no means of killing it. 

Mr. Quaintance asked if there had been any experiments made in 
fumigating to rid houses and cellars of white ants. 

Mr. Marlatt said that it was very probably true that the subter- 
ranean colonies of the white ant would not be reached by the gas 
treatment, but that if the flooring could be loosened and the gas put 
as near as could be to the infested region, a great deal of benefit might 
result. The trouble would come, however, from the fact that the 
white ant colonies had numerous branches, and many of these would 
be beyond the foundation of the house. With regard to the use of 
creosote, he stated that for several years past the recommendation of 
the use of this substance had been made by the Division of Ento- 
mology, and that it was mentioned by himself in a recently published 
circular on the white ant. The use of creosote referred to was more 
in the nature of forcing it through the body of the timbers, as well as 
coating and soaking the exterior, and when so done it was believed to 
be a very effective means of preventing white-ant damage. The chief 
objection to it was the expense of the treatment. 

Mr. Smith related an experience from New Brunswick, N. J. In 
one of the churches there had been trouble, and, in taking out the old 
organ, the timbers were found to be riddled by white ants. He had 


_ been consulted in the matter, and, in accordance with his suggestions, 


the worst infested timbers were removed and replaced with iron beams. 
Where it was necessary to keep wood, this had been soaked in a crec- 
sote preparation. Up to the present time he had heard nothing 
further of the matter. 

Mr. Osborn remarked that it is almost necessary to find the nests 
of these insects to treat them, but did not consider gas would be 
effective if the insects were locked up in the timber. He was of the 
opinion that it would be difficult to kill them by fumigating, as the 
fumes of the gas did not penetrate to any extent. 

Mr. Scott stated that he had spent a number of hours in an attempt 
to locate the nests of white ants, but that they were hard to find. 
Soaking timbers with creosote, as stated by Dr. Smith, had been used 
at different times by him in the South, but had not proven to be of 
much value. He thought that possibly some system of forcing creo- 
sote through the wood might be of value. He had frequently sug- 
gested that this be done, but the expense of the creosote seemed to be 
an objection, and he considered it of little value. 

Mr. Hopkins called attention to a very excellent report from the 
Bureau of Plant Industry, by Dr. Herman von Schrenk, on the treat- 
ment of timber for fungi and insects. 
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Mr. Felt called attention to the fact that in New York State, when 
they had been suffering from drought, the pine trees had been very 
badly attacked by bark-borers. The fruit-tree bark-beetle had also 
been causing injury in the last two years. He had wondered what 
the cause of this was, and it appeared that this outbreak apparently 
began at the close of two or three excessively dry years. There was 


an excessive drought in July and August in that section in 1896, and - 


the trees suffered considerably. 

Mr. Hopkins stated that he had noticed that it was claimed that 
much injury had been caused by drought, but that he was a little 
skeptical as to the effect of drought on large trees. He had examined 
a number of the spruce trees, some growing on rocks, and others in 
the lowlands, where there should be an abundance of moisture. 

Mr. Burgess asked Mr. Hopkins if the elms in the woodlands had 
been much attacked by Saperda tridentata. In Cincinnati, a great 
many of the elms had been seriously affected, and they were losing a 
large number of their trees. He desired to know if the injury had 
been general or not. | 

Mr. Hopkins replied that he had not observed this species in the 
forest elms in West Virginia. 

Mr. Smith stated that, in the case of trees that had been infested by 
the carpenter worm in the south Jersey pines, he thought that fully 
nine-tenths of the caterpillars were taken out by woodpeckers. In 
every tree that is less than 6 inches in diameter, the birds can get at 
the larvee without trouble. 

Mr. Felt, in reply to Mr. Burgess’s question, stated that he had 
observed the work of Saperda tridentata somewhat extensively in 
New York, and found it confined to shade trees, and not to forest 
trees, and in some places he had noted considerable injury. Trees 12 
to 14 inches in diameter were more commonly injured; in his experi- 
ence the insect was confined to the American elm. 


The secretary presented the following names for membership in the 
association: Mr. Perey B. Gregson, Waghorn, Alberta, Northwest 
Territory; Mr. H. W. Peal, Indian Museum, Calcutta, both proposed 
by Dr. Howard; and Prof. Wm. Lochhead, Guelph, Ontario, pro- 
posed by Dr. Fletcher. Messrs. Peal and Lochhead, being official 
entomologists, the secretary was directed to add their names to the list 
of members. On motion, Mr. Gregson was elected to membership. 

Mr. Felt proposed the name of Mr. J. J. Barden, nursery inspector in 
in the State of New York. Mr. Osborn moved that a committee of 
three on membership be appointed to consider the application of Mr. 
Barden and others for membership. The chair announced as this com- 
mittee Messrs. Osborn, Smith, and Felt. 
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The report of the secretary and treasurer was next read, and on 
motion of Mr. Howard was adopted. 

Mr. Smith thought it well to appoint a committee to propose an 
amendment to the constitution which would permit the revision of 
the membership lists, and, after considerable discussion, he moved 
that the matter be referred to the committee on membership already 
appointed, which was duly seconded and carried. 

The secretary next read letters from members who were unable to 
be present, but extended their best wishes to the association. 

On motion of Mr. Howard, a committee of three was appointed to 
arrange the programme, as follows: Messrs. Marlatt, Smith, and 
Quaintance. 

It was moved and carried, that committees of three each on nomina- 
tions and resolutions be appointed by the Chair. The Chair stated 
that these committees would be announced later. The meeting then 


adjourned to reassemble at 2 p. m. 


AFTERNOON SESSION, FRIDAY, JUNE 27, 1902. . 


The meeting was called to order by President Hopkins, who an- 
nounced the first paper on the programme to be by Mr. A. F. Burgess. 


NOTES ON THE USE OF THE LIME, SULPHUR, AND SALT AND THE 
RESIN WASHES IN OHIO. 


By A. F. Bureess, Columbus, Ohio. 


Owing to the serious difficulty encountered in successfully treating 
fruit trees infested with San Jose scale, a limited number of experi- 
ments were planned by Prof. F. M. Webster to test the efficiency of 
the lime, sulphur, and salt wash in Ohio. For this purpose young 
apple trees were selected about 10 to 12 feet in height and badly 
incrusted with scales. Mr. Wilmon Newell, late assistant entomologist 
to the Ohio experiment station, prepared the wash and thoroughly 
sprayed the trees December 31, 1901. The formula used was that 
recommended in Bulletin No. 3 (n. s,), Division of Entomology, viz, 
40 pounds of lime, 20 pounds of sulphur, and 15 pounds of salt, with 
the addition of enough water to make 60 gallons of wash after these 
ingredients had been boiled as prescribed. 

The rainfall at Wooster for the month of January amounted to only 
0.63 inch, and was distributed as follows: 
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During the last part of the month snow fell instead of rain, but as it 
did not adhere to the trees to any great extent, its melting caused 
little of the wash to be removed. 

The climatic conditions were what would be considered favorable 
for the successful use of this wash. 

No careful inspection of the trees was made until May 24, 1902, but 
previous hasty examinations showed that a large number of the scales 
were becoming loosened on the trees and were falling to the ground. 
On the latter date the writer inspected these trees, and was unable to 
find any living scales whatever, except a few females which were 
nearly full grown. Ten per cent of the females that had reached this 
degree of maturity were found to be alive, but on comparing the total 
number of living scales present on the trees with the number present 
before the trees were sprayed it appeared that at least 98 per cent had 
been destroyed. 

In Ottawa County the lime, sulphur, and salt wash was prepared 
by several owners of orchards, and applied to peach trees late in 
March, 1902, with satisfactory results. In one instance, a heavy 
storm of hail and rain fell shortly after spraying, and washed con- 
siderable of the deposit from one side of the trees. The owner, fear- 
ing that the wash would not be effective, resprayed some of the trees 
on this side, very lightly, with crude oil. On June 14 an occasional 
live scale could be found, but the treatment appeared satisfactory. 
On examining some of the trees sprayed at the same time, but which 
had not been resprayed on one side with crude oil, no perceptible 
difference was apparent in the number of living scales present. 

A single case has been reported on Catawba Island where peach 
twigs have apparently been injured by this wash. The spray was 
prepared by the owner, the same formula being used as in the Wooster 
experiments. A large block of thrifty peach trees was sprayed on 
March 22 and 26, the weather following being dry and favorable for 
the effective use of the wash. On examination June 14, the writer 
found that many of the twigs on some of the trees had died from 4 
inches to over a foot from the terminal bud. The foliage below the 
dead twigs was green and healthy in appearance, but the crop of fruit 
had been greatly reduced. The greater part of the trees in this 
orchard, treated in the same manner, showed no injury, hence it is 
difficult to understand the exact cause of the damage. 

The resin wash was also prepared and applied by Mr. Newell to 
apple trees slightly infested with the San Jose scale. It was made as 
directed in the bulletin previously mentioned, using 20 pounds of resin, 
5 pounds of caustic soda,.and 23 pints of fish oil, and, after boiling for 
four hours, it was diluted with sufficient water to make 100 gallons. 
The spraying was done January 8, and the trees were not examined 
until May 24. At this time only a single living scale was found, 
although several hundred scales were carefully inspected. 


; 


B95 


Mr. W. H. Owen sprayed a row of badly infested trees in his peach 
orchard on Catawba Island with a resin wash, but the formula~con- 
tained more fish oil than the one above quoted, and caustic potash was 
substituted for caustic soda. 

The trees were sprayed April 15 and 22, and the fruit buds appar- 


ently sustained no injury, as a good crop of peaches is growing. It 


was estimated, after examining the trees June 14, that 98 per cent of 
the scales had been destroyed. 

The results of the limited number of experiments this year indicate 
that these washes can be used in Ohio with good success, if climatic 
conditions are favorable, and if the preparation and application is 
careful and thorough. Whether orchardists will be able to duplicate 
the results of these tests as satisfactorily on a large scale and under 
different weather conditions can only be demonstrated in this State by 
the work of another season. 

Basing the cost of materials on quotations received from wholesale 
firms in Columbus, the lime, sulphur, and salt wash can be prepared 
for a little over one cent per gallon. The resin wash is considerably 
cheaper, unless a more concentrated spray is desired. ‘These estimates 
do not include the cost of preparing the wash, which takes considerable 
time, and should the materials be bought at retail prices the expense 
would be increased. 


After the conclusion of Mr. Burgess’s paper, it was voted to defer 
discussions until all of the papers on this subject had been presented. 
Mr. E. P. Felt then presented the following paper: 


EXPERIMENTAL WORK IN NEW YORK STATE AGAINST THE 
SAN JOSE SCALE. 


By E. P. Fstt, Albany, N. Y. 


The apparent complete destruction of the San Jose scale following 
the spraying operations of the writer last December is in marked con- 
trast to some results obtained in other sections of the State. The 
work was done December 11, 1901. The day was an ideal one, there 
being very little or no wind most of the time and the temperature 
ranging from about 30° F. in the shade to 68° in the sun. The trees 
were dry, and, despite the fact that there had been considerable cold 
weather and much snow the previous week, even the very bases of the 
trunks of the trees were exposed and dry and the insecticides could 
therefore be applied to the greatest advantage. The sunshone brightly 
most of the day, and it was one which would be characterized as a 
drying day. The apple orchard, where most of the work was done, 
consisted of over 60 young trees, many of which were in an exceed- 


36 


ingly bad condition on account of the abundance of the San Jose scale 
and a number were badly infested by the round-headed apple-tree 
borer. 

A 20-per-cent mechanical emulsion of a light, crude petroleum (41.1° 
Beaumé), obtained from the Derrick Oil Company, was applied to 22 
apple trees and to 14 plum, pear, and quince trees. Examinations 
this spring, even as late as June 12, showed that the apple trees had 
apparently suffered little or no injury from the insecticide. These 
trees are not in good condition this spring, but this is due almost 
entirely to serious injuries inflicted by the two insects above named. 
The Clapp’s Favorite pear trees were injured somewhat, several limbs 
being killed, the bark cracking in places and some suckers being thrown 
out. The Dutchess pear trees suffered less and the Bartlett’s appar- 
ently escaped without any injury, being in excellent condition and two 
of them bearing considerable fruit. The tips of a number of limbs 
on a Globe peach tree were all dead this spring, but this can not be 
attributed to the insecticide, as some untreated trees suffered in the 
same manner. ‘The treatment may, however, have facilitated winter 
killing. Several Meeche’s Prolific quince trees were also sprayed, 
without the slightest deleterious effects being observed. 

Good’s potash whale-oil soap No. 3, two pounds to the gallon, was 
applied on the same day to 23 apple trees and 10 pear, plum, cherry, 
and quince trees. The Clapp’s Favorites, .Bartlett’s, Beurre d’Anjou, 
and Vermont Beauty pear trees suffered no injury and bear some fruit. 
A yellow gage plum has no fruit and a Magnum Bonum plum bears 
considerable. Both trees are in excellent condition and evidently suf- 
fered very little or no harm from the insecticide, unless the fruit buds 
of the first-named variety were killed, which is hardly probable. 

Good’s tobacco whale-oil soap No. 6, two pounds to the gallon, was 
also tested under the same conditions on 10 apple trees and 18 green 
gage plum trees. The apple trees showed very little or no injury, 
while most of the plum trees have suffered harm, which is shown by 
the majority developing a considerable number of adventitious shoots. | 

Two small apple trees were painted with linseed oil, the raw product 
being used on one and the boiled on the other. The first was killed 
outright by the application and the second nearly so. This substance 
is so dangerous that its use in the fall can not be recommended. 

All of these applications have, so far as present examinations can — 
determine, given most excellent results so far as insecticidal purposes 
are concerned. Many of the trees were very badly encrusted with the 
San Jose scale and apparently not.a single scale has survived the treat- 
ment. This statement may need modification as the breeding season 
advances, but the present indications are very satisfactory indeed. 
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REPORT OF EXPERIMENTS WITH LIME, SALT, AND SULPHUR 
WASH AGAINST THE SAN JOSE SCALE IN MARYLAND. 


By A. L. Quatntance, College Park, Md. 


As a result of experiments by the entomologists of the Division of 
Entomology, United States Department of Agriculture, and others, 
it has perhaps been generally accepted that the lime, salt, and sulphur 
wash, so effective in California against the San Jose scale, is of com- 
paratively little value in the East, owing to our more rainy climate. 
In the past few years, however, numerous reported cases of its suc- 
cessful use have awakened renewed interest in the wash, and further 
experiments have seemed desirable, particularly in connection with a 
record of weather conditions, which seem to be an important factor in 
the results following its application. 

The past winter applications of the lime, salt, and sulphur wash 
were made in three different localities in Maryland, namely: College 
Park, Prince George County; Annapolis Junction, Howard County; 
and Sharpsburg, Washington County. 7 

Experiment I.—At College Park, 20 five-year-old Japan plum trees, 
badly infested with scale, were treated on March 4. A Pomona 
barrel sprayer was used, fitted with Seneca nozzles. The wash was 
made according to the following formula: 


ILLS 2 iss SE eee pe ee ee ee ee eee pounds.. 40 
Do Dalle See Se nT ps a See eo Ea ena dew. 15 
eS ee Saget a aE eee oe do...2 20 
I a nid ios SEL RES ne ee ee ee gallons.. 60 


The sulphur and 20 pounds of quicklime were placed in a barrel 
with 20 gallons of water and steam cooked for one and one-half hours, 
after which the salt and the remaining lime were added and the whole 
cooked for one-half hour longer, after which the balance of the water 
was added. | 

At the time of making the application the weather was cloudy, and 
the temperature ranged somewhat above the freezing point all day. 
Soon after the work had been finished a light snow began to fall, 
which alternated with rain and sleet during the night and most of the 
following day. The trees were wet almost continuously for a period 
of twenty to twenty-two hours immediately following the application 
of the wash. Several succeeding days were clear and bright, with 
the temperature ranging mostly above the freezing point. The pre- 
cipitation and aspect of sky from March 4 to May 381 is given in 
the following table, as taken from the weather record book of the 
United States Weather Bureau, as recorded by Prof. W. T. L. Talia- 
ferro at the experiment station, about one-fourth mile from the 
treated trees: 
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Record of weather from March 4, 1902, to May 31, 1902, in connection with lime, salt, and 
sulphur experiment at College Park, Md. 


} oe | k 
Date. | ‘tation. | weather. || Date. Sac ee 
| Inches. | | Inches. 
Meche pee ete Ret te 1.07 | cAppaiigGes Sees a 0.31 
3 pe Oe Cre 41 | | UM Fees RE ar lei Ae Se Clear. 
Gold Oe 2 eee cele see Clear | DR oe alt cranes 14 
1 a ee | 34 | | Day ASE bbe aes 19 
Murad SE Sel ge 4c Trace. | | S02 pe et ee ee, ae Clear. 
DAL Bee beerear eh eee oe Clear. | Miaive Sills eee ace ence | eee aeepaaee sees Clear. 
TD onl ce Oe | 29 | | eee ight 41 
1707 oan a lee sees x) | Clear. | a SMA bac a) £0 Clear, 
Diet ace ty pe | 7 | | Waid... Seine £09 | 
29-30) Re Rok Aree =8il | Sale. 252 a See teen eee | Clear. 
DL eas ccs see eae ae Cloudy. 1 Ee ee ers Sr loca oe sacs Part cloudy. 
PATI. * il Sate Seed arc nee SE Le | Cloudy. A BCs bee Batted Saree lh Al dt 3 Clear. 
Drea eehe. belkas $F ey, | Cloudy | hat (oes ieee 08 | 
ne 5 en | 06 | iY me oe rama iere) | SAN Clear. 
DOs ceases cc ee 05 Ge S). Seen eestor |e cee eeset Part cloudy. 
(oS SASSO ASE 1.10 | he ee ae lee ee or 33 
Shite nine Meise acts 40 7. | EA Er eer 19 
i Ee ee hap Stee se Part cloudy. DDD ea Pee Pesce Clear. 
N= iene ee ecG ae cee anise aeeias Clear. 7a Se ae yO . 64 
a ee ce ete cieoecic Trace. DAH DD Grisso clamnratree 69 
1 pe eee ae ees Cloudy. DBI ote tp mete ee | $24. 
Al Gerrits trate een aces Part cloudy. Dias cnt na Ws oe SAAS ee ee ee Part cloudy. 
«ie as au a [a PR Clear. OR ee eee | Trace... 
ISRSAs eee eee | Trace. 29-311.) -s ewrecatdeers | Meeersenes Clear. 
gt) Ae ec | Trace. | Clear. 


As will be noted in the table, there were 1.48 inches precipitation on 
the night and succeeding day following the application. There was a 
light rain of 0.34 inch on March 12, eight days after date of applica- 
tion. A light rain also occurred on the 16th, and 0.71 inch fell on 
the 28th, with a precipitation of 0.31 inch during the 29th and 30th. 
There was thus a total precipitation from March 4 to 31 of 3.13 inches. 
During April rain fell at seven different times, with a total for the 
month of 2.25 inches. During May rain fell on eight different dates, 
with a total of 2.70 inches. 

Frequent examinations of the treated trees were made to note the 
effect of the wash on the scales. The earlier examinations indicated 
that a very large percentage of the scales had been killed. Later 
examinations, however, showed that these estimates had been placed 
too high, and in the final examination, on June 2, of many branches and 
twigs from different trees the percentage of scale killed was placed at 
from 55 to 60 per cent. At this time the )oung lice were very abun- 
dant, many having settled on the limbs, leaves, and fruit. Scraping 
the infested branches with a knife revealed the bright, yellow bodies 
of the mature females in great numbers, and running the blade flat- 
wise pressed out an abundance of oily fluid from the scales. 


tg i et eee 
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On the whole, the treatment was far from satisfactory, and was not 
sufficiently so to render the use of the wash profitable in comparison 
with some of the other insecticides used against this species. 

Experiment [/,—The test at Annapolis Junction was made on an 
orchard of 225 ten-year-old apple trees and about 50 two-year-old peach 
trees. There was a general sprinkling of the scale throughout the 
orchard, and many trees were quite badly infested, the trunk and limbs 
being mostly incrusted with scale. The wash as made up was iden- 
tical with that used at College Park, but was cooked in a large iron 
boiler instead of in a barrel by the use of steam. The wash was 
applied with the same apparatus, and when finished the trees were 
quite thickly and uniformly coated with the mixture. The treatment 
was made on March 27 and 28, the weather being clear, with but little 
wind. The following weather record as furnished me by Col. W. 8. 
Powell, on whose farm the work was conducted, is of interest in this 
connection: 


March 29. Warm, with showers in afternoon. 
March 30. Showers in afternoon. 
March 31. Snow and rain; cold winds. 
April 1. Cold winds. 

April 2. Cold winds. 

April 3. Fair. 

April 4. Light rain. , 
April 5. Fair. 

April 6. Light rain. 

Apnl 7. Cloudy. 

April 8. Driving rain all day. 


April 9. Light rain. 

April 10. Fair and cold. 

April 12. Fair. 

April 13. Fair and windy. 

April 14-28. Fair, with variable temperature. 
May 6. Fair, with variable temperature. 
May 7. Rain during night. 

May 8-12. Fair. 

May 15. Rain in afternoon. 


The weather record was not kept after May 13, as later than this it 
was not considered as having any bearing on the experiment. 

A careful examination of infested twigs from different trees on 
May 10 Jed to the conclusion that a considerably higher percentage of 


scale had been killed than a subsequent examination on June 13 


proved to be the case. On this date many young scales were craw]- 
ing, and very many live scales were exposed by scraping the infested 
limbs with a knife. After an examination of many trees, both peach 
and apple, the percentage uf dead scale was placed at from 45 to 50, 
In considering the weather record for this test, it will be observed 
that rain fell on the three days succeeding the application, and on 
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April 8, eleven days after the treatment, there was a driving rain all 
day. ain fell in varying amount at eight different times during 
the course of the thirty days following the application of the wash. 

A slight variation was made in the treatment applied to two rows 
of apple trees, which might here be mentioned. These trees were 
sprayed with the usual lime, salt, and sulphur wash, to which refined 
glue had been added at the rate of 3 pounds to the barrel of water. 
An appreciable difference in the effectiveness of this wash was to be 
noted, an increased percentage of scale of not less than 18 or 20 per 
cent having been killed. 

In the foregoing tests the results were decidedly disappointing, so 
far as the effectiveness of the wash was concerned, but considered in 
connection with the weather conditions which prevailed it is not 
likely that applications of other insecticides would have given any- 
thing like usual results. 

Experiment I[[.—The third test of the wash was made in an orchard 
of 5-year-old peach trees on the farm of Mr. 8. 8. Stouffer, Sharps- 
burg, Md. A block of about 50 trees was selected and treated with the 
wash on March 22, the day being bright, warm, and calm. Two formule 
were used, the 40-15-20-to 60 gallons of water, and the 30-8-123 to 
50 gallons of water. The rains which occurred, as reported by Mr. 
Frisby Smith, who also applied the spray, are as follows: 

March 28. Light rain. 

April 8 and 9. Heavy rain. 

May 19. Heavy thunder storms. 
May 25. Heavy thunder storms. 

The trees in this plat were examined June 19, and the results were 
quite different from those previously recorded. Live scales were quite 
hard to find, although some trees were rather badly infested with 
them, On the whole, the percentage killed was placed at from 98 to 
99 per cent. No appreciable difference was to be noted in the results 
from the different formule. The trunks and larger limbs were still 
coated with the wash, so that the scales were considerably obscured. 

The lime, salt, and sulphur wash was used by Mr. Stouffer one year 
ago this spring on a part of his orchards with gratifying results, and 
his entire orchard was sprayed with it the present spring. Three years 
ago the scale was very serious in this orchard, some trees having been 
killed and many seriously injured. At the present time the insect is 
under complete control, and no fear is now felt as to the possibility — 
of keeping it in check with this treatment. 
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SOME PRACTICAL EXPERIMENTS WITH VARIOUS INSECTICIDES 
FOR THE SAN JOSE SCALE IN GEORGIA.’ 


By W. M. Scorr, Atlanta, Ga. 


The Georgia State department of entomology was established in 
March, 1898, and at that time, as shown by inspections made later, 
the San Jose scale had become established in 57 counties, including the 
leading orchard sections of the State. No system of treatment had 
been adopted, most of the owners of infested orchards not having 
even determined the cause of the trouble. 

In a few instances, however, some knowledge of this pest and its 
treatment had been gained through correspondence with the Division 
of Entomology and the Georgia Experiment Station. In the Tifton 
section some 50,000 peach trees had been subjected to the gas treat- 
ment, and whale-oil soap was being used quite extensively in Randolph 
County, but asa rule practically nothing was being done to control 
this pest. The gas treatment, although giving good results, proved 
to be too cumbersome, and the soap washes, owing perhaps to lack of 
thorough application, were unsatisfactory. 

Our State law was such as to compel the treatment of infested 
orchards, and it was incumbent upon the newly appointed entomolo- 
gist to furnish the remedy. After some preliminary experiments the 
oil-water treatment was adopted and a 25 per cent strength of kero- 
sene was recommended for the winter of 1898-99. The results were 
generally satisfactory, but it was found advisable to reduce the 
strength to 20 per cent. Experiments with crude petroleum, made 
the following year, gave this substance the preference, better results 
being obtained with it than with corresponding strengths of kerosene. 
For several years, therefore, kerosene and crude oil in mechanical 
mixture with water have been very extensively used against the San 
Jose scale in Georgia, and, though on the whole successful, there have 
been several cases of more or less serious damage to the treated trees. 
In most cases the damage has been accurately traced to some defect 
in the pump, carelessness in the application, or other causes within the 
power of the orchardist to control. But there have been a few cases 
where the resulting damage could be attributed to no fault of the 
operator. These adverse results gave rise to some distrust of the oil 
sprays, which was augmented by the arguments of certain vendors of 
sure-cure washes and compounds guaranteed to exterminate the scale 
without damage to the trees. 

In order to test these ‘‘ cure-all” compounds and other better known 
scale washes in comparison with the oils officially recommended by 


“For valuable assistance in the execution of these experiments the writer is 
indebted to Mr. W. F. Fiske, who personally conducted the larger portion of the 
work with the soaps and caustic washes; and to the owners of the orchards, who 
furnished the teams and labor. ‘ 
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the Department, a series of extensive experiments was planned, for 
the execution of which an orchard of 17,000 2-year-old peach trees was 
secured from Mr. 8. H. Rumph, at Marshallville, Ga. In addition a 
near-by orchard of Mr. F. J. Frederick’s, consisting of about 2,000 
4-year-old peach trees was used, more particularly as a test of the 
insecticides upon bloom buds. 

The larger orchard was divided into -plots of 400 trees each, and 
these were so arranged that each plot contained five or more varieties 
of peaches. The orchard was badly infested with the San José scale, 
less than 10 per cent of the trees being entirely free,and from 10 to 
40 trees in each plot being either completely encrusted or nearly so. 
The orchard became infested from local spread during the first season 
after planting, and until the experiments were begun in November, 
1901, it had received no treatment. 

In the Frederick orchard some scales were found on every tree, and 
about 25 per cent of the trees were quite badly infested. 

The following substances were used in the experiments: 

Oils: 
Pennsylvania crude, 43° gravity. 
Refined kerosene, 150° flash test. 
Standard Oil Company’s fuel oil. 
California distillate. 

Soaps: 
Leggett’s Anchor brand. 
Leggett’s whale-oil soap compound. 
Good’s No. 3. 
Good’s No. 6, tobacco. 
Turpentine soap. 

Caustic washes: 
Lime, sulphur, and salt wash. 
Crude potash. 
Resin wash. 
Carbolic acid emulsion. 

It should be explained that during the course of the winter a large 
number of the scales perish without treatment. The females that have 
reached maturity and commenced breeding rarely survive the winter. 
In making up results, therefore, only the immature overwintering 
individuals were counted. 


PETROLEUM OILS. 


Owing to delay in obtaining the crude oil no comparative tests were 
made until January 15, when the work with oils was properly begun. 
From that date applications were made at various intervals until 
March 7, at which time the fruit buds were beginning to part their 
petals. During the first week in December, however, kerosene in 
soap emulsion was used at strengths of 10, 15, and 20 per cent. 

Nearly all sorts of weather conditions were met with, and an excel- 
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lent opportunity was thus afforded for testing the influence of the 
weather upon the effect of the oil sprays. Applications were made 
on fair and cloudy days, immediately before and after rains, early 
mornings, and late afternoons. Peculiarly enough, however, the dif- 
ferent conditions attending the various applications made no apparent 
difference in the effect of the oil upon the trees or scale insects; like- 
wise no appreciable difference in the results could be detected between 
early and late applications. This was rather surprising, as it was 
expected that applications followed within a few hours bv clouds and 
rain would result in damage to the treated trees. 

No attempt is made to record the details of these experiments here. 
Below some of the tests are summarized in. a general way. Applica- 
tions having been made at different seasons and under different 
weather conditions, a large number of plots were required and many 
of these could not be included in the tables. 

Crude petroleum.—A summary of the applications and results in the 
Frederick orchard is given in Table I. It is not deemed necessary to 
give a similar table of the work in the Rumph orchard which, though 
on a much more extensive scale, does not give results materially 
different from those contained in this table. It is worthy of note, 
however, that the trees in the Rumph orchard received no apparent 
damage from any strength of oil applied, while some injury was noted 
in the Frederick orchard, attributable in part to defects in the pump 
and possibly to some extent to the condition of the trees, the Rumph 
orchard not having yet come into full bearing. 
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Considering the effect upon both the scale insects and the treated 
trees, the results were slightly in favor of crude oil applied in the 
form of emulsion with soap at the strength of 20 or 25 per cent. In 
many cases 25 per cent oil gave no better results than a 20 per cent 
strength, the latter proving sufficient to destroy all scales with which ° 
it came in contact. Moreover, it was found unnecessary tomake more 
than one application, although the second application doubtless killed 
some insects that were not reached by the first. No apparent damage 
to the trees or fruit buds could be definitely attributed to the emul- 
sion. Trees that received two applications of a 25 per cent strength 
showed little or no ill effect. 

Equally as good results were obtained from crude oil applied with 
the mechanical mixing pumps when a uniform discharge could be 
obtained. The Gould ‘‘kero-water” pump with two 20-foot leads of 
hose was used and, though apparently the best pump of this nature on 
the market, it can not always be depended upon for a uniform per- 
centage of oil. For some unexplainable reason the discharge of either 
oil or water may cease at varying intervals; and even if this regularity 
lasts only for a moment, a tree may be seriously injured or the scale 
infesting it may escape unharmed. Moreover, owing to the construc- 
tion of the pump, a slightly greater percentage of oil is usually dis- 
charged through one lead of hose than the other; and with nozzles 
having small apertures (one-twentieth inch Vermorel were used) there 
is always some separation of the oil and water in the hose and conse- 
quent variations in the composition of the spray from one instant to 
another. However, it should be explained that with constant care 
and frequent tests excellent results can be obtained by the use of these 
pumps. In the experiments no great difficulty was encountered and, 
- with the exception of a very few injured trees and lack of effect on 
the scale in rare cases, the results compare favorably with those 
obtained from the soap emulsion. 

Kerosene.—W hat has been said of the comparative value of crude 
oil in mechanical mixture and in soap emulsion applies equally well 
to kerosene, the latter form of application giving slightly more uni- 
form results in both cases. The results from a portion of the plats 
treated with kerosene are contained in Table Il, which is made from 
notes on the early applications of emulsion in the Rumph orchard and 
later applications of the mechanical mixture in the Frederick orchard. 
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At strengths of 20 and 25 per cent the results, on the whole, were 
quite satisfactory and such as to warrant one in continuing to recom- 
mend the use of kerosene (preferably in soapemulsion) for scale-infested 
orchards in Georgia, when crude oil can not be conveniently procured. 
The crude oil is cheaper and in practice appears to be considerably 
more efficient, owing to the residuum with which the trees remain 
coated for weeks after the application. 

Fuel oi/.—This substance was purchased from the Standard Oil Com- 
pany with the intention of using it cautiously on only a few trees. 
On February 18, it became necessary to leave the work for a day in 
charge of the foreman, a white man, who was given explicit instruc- 
tions for carrying out the experiment with crude oil in mechanical 
mixture. Through mistake he got hold of the fuel oil and very care- 
fully carried out the scheme of experiments, thinking that he was using 
the high-grade crude oil. It was apphed to about 1,000 trees in the 
Rumph orchard. Unfortunately the entire lot was used up before the 
mistake was discovered and no record was made of its specific gravity. 
It was applied at the rate of 10, 15, and 20 per cent as a first applica- 
tion and at the same strengths as a second application where the high- 
grade crude oil had been used a month before in corresponding 
strengths. 

The results were quite surprising, in that the trees suffered no ap- 
parent damage even where the 20 per cent strength followed as a 
second application upon the high-grade oil. Some of the treated trees 
were slightly backward in putting out foliage, but they soon became 
vigorous and all indication of injury disappeared. The effect upon 
the scale was as good as that obtained with the high-grade oil. The 20 
per cent strength killed more than 99 per cent of the scale and the 15 
per cent strength appeared to be equally as effective, while at 10 per 
cent the vagaries of the pump became apparent in the results. 

Distillate emulsion.—Ten gallons of this substance was obtained 
from California and used as recommended in that State. It was found 
that a strength of 1 part of the emulsion to 4 parts of water was 
required for efficient work against the scale. The results from weaker 
applications were unsatisfactory. The effect upon the treated trees 
was slightly injurious, but in no case seriously so. 


SOAPS. 


All the brands of soap mentioned above were tested more or less 
extensively, and to record the results from each would require too much 
space here. 

The earlier applications (beginning December 2), except in the case 
of one brand of soda soap, were generally unsuccessful, owing, in part 
at least, to adverse weather conditions immediately following. The 
last series of tests (made March 6) were quite satisfactory, less than 
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1 per cent of live scale remaining on trees treated with a solution 
containing 2 pounds to each gallon of water. One and one-half pounds 
to the gallon, though killing much the larger portion of the insects, 
was notably less effective. Rain within twenty-four hours after treat- 
- ment seriously interfered with the results, particularly when a potash 
soap was used. In one case 14 pounds to the gallon was more effective 
than 2 pounds to the gallon applied the following day, both applica- 
tions having been drenched with rain on the third day. 

One hundred or more trees were used in each test, and the general 
effect (aside from that upon the scale) appeared to be more beneficial 
than otherwise. Some damage to fruit buds, not, however, of a 
serious nature, resulted from the early December applications. The 
spring work gave no ill effect. 


CAUSTIC WASHES. 


Lime, sulphur, and salt.—Three strengths of this wash were used, 
the standard formula (30 pounds of lime, 20 of sulphur, and 15 of salt) 
being diluted to 40, 50, and 60 gallons. It was applied at four dif- 
ferent dates, February 28, March 3, 6, and 7. 

February 28 was a fair day, with a slight breeze from the southwest 
during the forenoon, freshening into a brisk wind in the afternoon, 
rendering thorough work difficult. On March 1, 1.33 inches of rain 
fell, but the temperature (maximum, 58° F.; minimum, 33°) was cold 
for the season. On March 5, 0.23 inch of rain fell, followed by two 
fair days and a shght rain (0.02 inch) on the 8th. No more rain fell 
until March 14, when it commenced and rained through the 16th, 
during which time the precipitation amounted to 4.75 inches. 

The more thorough observations were made during the first week 
in May, when it was found that the best results were obtained from 
the applications on March 38 and 6, which killed about 90 per cent of 
the scale. On the other plots as much as 20 per cent of the scale could 
be found alive. However, a more hasty examination, made June 4, 
showed that the insects were still dying and that before the wash 
should be exhausted the fatality would be much greater than the 
earlier observations indicated. The scaly covering of such insects as 
appeared to be alive were in many cases so corroded by the wash as to 
afford little protection to the insects. Contrary to expectation, the 
strongest solution gave no better results than those of greater dilution. 

It might be said that the results upon the whole were somewhat 
eratifying and that further tests may prove the lime, sulphur, and salt 
wash to be a valuable scale remedy for Georgia. In the light of later 
knowledge it is quite certain that our method of preparation could 
be improved upon, as it now appears that some of our poor results were 
probably due in part to insufficient boiling. : 
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Crude caustic potash.—Crude caustic potash in solution was used at 
strengths of 1, 2, and 3 pounds to 10 gallons of water. The first appli- 
cation (made in the fall) was of the medium strength, with results far 
from successful, owing perhaps to wet weather immediately following. 
The second spraying, March 6, gave the following results as shown 
by examination made May 6: 

1 pound to 10 gallons, 25 per cent of scale alive. 
2 pounds to 10 gallons, 3 per cent of scale alive. 
3 pounds to 10 gallons, less than 1 per cent of scale alive. 

No injury to the trees resulted, but the stronger solutions cut the 
hose very badly. It is clear, then, that potash used strong enough will 
successfully destroy the scale, but it is quite impractical to use it 
extensively at the required strength owing to its caustic effect upon 
both the hose and the operators. 

Resin wash—One application prepared according to the standard 
formula was followed by no good results. 

Carbolic acid emulsions.—Three different washes, of unknown com- 
position, but consisting essentially of an emulsion of crude carbolic 
acid with varying proportions of oils, soap, and other ingredients, were 
eiven thorough trials. It was found that less than a 16 per cent 
strength of any of these washes was practically ineffective, and though 
20 and 25 per cent strengths were reasonably effective, the cost would 
debar their use. 


PRACTICAL WORK IN A LARGE ORCHARD. 


In addition to the regular experiments, an orchard of 55,000 three- 
year-old peach and 1,000 plum trees belonging to Mr. W. C. Wright, 
of Fort Valley, Ga., was treated under the writer’s supervision. Mr. 
Wright was very much alarmed over the condition of his orchard, and 
he made a special request of the entomologist to assume full control 
of its treatment. 

Beginning August 8, 1901, the orchard was given an inspection row 
by row, which revealed 1,000 badly infested trees well distributed. 
From these centers of infestation the scale had spread generally in all 
directions, leaving only a small percentage of the trees entirely free. 
Beginning August 20, all the badly infested trees that had been located 
were sprayed with a 10 per cent strength of kerosene, using a knap- 
sack ‘**kero-water” pump. This checked the breeding of the scale, 
and was apparently the means of saving a large number of trees that 
would doubtless have perished before time for winter treatment. 

From December 25 to January 2 each badly infested tree and with 
15 or 20 adjacent trees were sprayed with a 15 per cent strength of 
kerosene, using a barrel pump. In this manner the 1,000 trees repre- 
senting the centers of infestaticn had received two applications of oil 
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(10 per cent and 15 per cent, respectively) and about 1,500 trees one 
application before the general treatment of the orchard commenced. 

It was intended that the entire orchard should be treated with crude 
petroleum, but delay in obtaining this substance necessitated the con- 
tinuation of the use of kerosene. Taking the trees in regular order, 
regardless of previous treatment, 17,000 were sprayed with a 20 per 
cent strength of kerosene between January 3 and 23. The crude oil 
had then arrived, and from January 25 to February 7 28,000 peach 
and 1,000 plum trees were sprayed with a 20 per cent strength of this 
substance, which registered 435° gravity on the Beaumé oil scale. The 
remaining 10,000 trees being detached from the main orchard and 
containing only a slight infestation of scale, were not taken into 
account in making notes. However, they were sprayed with a 20 
per cent strength of kerosene, beginning February 11. The effect of 
the treatment was carefully watched, and at the end of three weeks 
after 20 per cent kerosene had been applied to the block of 1,700 trees 
in the general treatment, a small percentage of live scale insects could 
here be found. It was then too early to make a definite determination 
of the results, but the owner was not satisfied with the indications and 
the writer consented to another application to this block, advising 15 
per cent kerosene, which was applied late in February. 

Reviewing the treatment, a portion of the 1,000 badly infested trees 
was sprayed four times at different periods with kerosene at 10, 15, 20, 
and 15 per cent strengths, respectively, and the remainder three times 
with 10 and 15 per cent strengths of kerosene, respectively, followed 
by a 20 per cent strength of crude oil. A portion of the 15,000 trees 
that received 15 per cent kerosene before the general treatment com- 
menced was sprayed with 20 per cent kerosene in January, followed 
by an application of 15 per cent kerosene late in February, while the 
other portion received a 20 per cent strength of crude oil. Thena 
portion of the trees that remained unsprayed when the general treat- 
ment commenced received a 20 per cent strength of kerosene, followed 
by a 15 per cent strength, while the other portion received a 20 per 
cent strength of crude oil only. 

The entire work throughout the season was done in the most care- 
ful manner possible on a large scale. Six Gould barrel ‘* kero-water” 
pumps were used, and these were supplied with oil by extra teams 
while the water was piped into the orchard. The work was done with 
negro labor, superintended by the owner of the orchard and two intel- 
ligent white men, who at short intervals tested the percentage of oil 
discharged and saw that every portion of the tree was moistened with 
the spray. When any part of the tree was found dry it was resprayed, 
even at the cost of turning the team. By the employment of a mechanic 
the pumps were kept so adjusted as to do satisfactory work. 

The results were beyond expectation. When the winter work was 
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begun the new double-hose arrangement by which the oil and water 
are kept separate until the nozzle is reached was employed. Instead 
of producing a mechanical mixture, pure oil and pure water were alter- 
nately discharged. On one morning in trying to start five pumps with 
these attachments a number of trees were sprayed with pure kero- 
sene, resulting in the death of 40. The new style attachment was dis- 
carded, and no more injury was done save possibly the death of about 
50 other trees which may be attributed to the combined effect of the 
scale and the treatment. The trees bloomed and leaved out normally, 
and are now bearing a magnificent crop of fruit. 

The scale was as nearly eradicated as the writer believes possible 
with any treatment. During the course of spring and summer until 
June 17, when the last observations were made, the writer visited the 
orchard three times and carefully examined several hundred trees both 
in the kerosene and crude oil blocks, and found only two trees bearing 
live scales. These were located in one of the kerosene blocks where 
two applications had been made. A general inspection of the orchard 
on June 17 revealed no further infestation of living scales. It is 
understood, of course, that should every tree in the orchard be care- 
fully examined a large number would no doubt show some living scales, 
but the observations have been sufficiently extensive to warrant the 
statement that better results can rarely be obtained with any practical 
treatment. 


SOLUBLE ARSENIC IN ARSENICAL INSECTICIDES. 


By J. K. Haywoop, Washington, D. C. 


Chief of insecticide and agricultural water laboratory, Bureau of Chemistry, U.S. Depart- 
ment of Agriculture. 


The two insecticides to which I chiefly desire to call attention are 
Paris green and London purple. As is well known, Paris green is 


composed of copper oxid, acetic acid, and arsenious oxid, which are all 


combined to form copper-aceto-arsenite, in the following proportions: 


5 Per cent. 
on 8 RS SS ee ei Ge ee Pe ee eS 31. 29 
ot pee ee CR ESS Dry x gee ee ee 58. 65 
I a cet 10. 06 


Since this is a commercial article, small amounts of foreign matter 
are always present. Among these may be mentioned sodium sulphate, 
sand, and arsenious oxid, the last of which is not combined as it should 
be with the other two constituents, but is present in the free state. 
It is this arsenic which is generally supposed to scorch foliage when 
applied in too large amounts. 

In California, and in the East generally, 4 per cent free arsenious 
oxid has been adopted as being the maximum amount allowable in Paris 
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green, the free arsenic being determined by dissolving it from the 
Paris green by means’ of distilled water. 

What I desire to call attention to here is that there may be three 
conditions giving rise to a scorching of the olnee by the use of Paris 
green: 

(1) As I have already said, there may be a certain amount of arseni- 
ous oxid in the Paris green over and above that combined with the 
other constituents. This is called ‘‘ free” arsenious oxid, and has 
until] recently been considered as the only cause for the scorching of 
foliage by Paris green. 

(2) A number of Paris greens now on the market are poorly made, 
and when brought in contact with water, especially water charged with 
carbon dioxid, readily break up in the course of a short time, arseni- 
ous oxid being set free in the process. This is true to some extent 
even of the best Paris greens, but the poorly made ones break up much 
more quickly and readily. Let us see, then, what the effect of such 
greens would be upon the foliage. They would, in most cases, be 
sprayed upon the leaves while suspended in water. The water, along 
with the carbon dioxid of the air, would immediately commence to set 
arsenious oxid free. Not only would this go on with the original water, 
but the rain and dew that collect upon the plant would carry the 
process still further, and in the case of a poorly made article there 
would soon be enough free arsenious oxid to seriously scorch the 
foliage. Of course this change would go on in the case of well-made 
Paris greens, but so slowly that unless the climatic conditions were 
very adverse not enough arsenious oxid would be present at any one 
tiine to do any serious damage. 

(3) It is a well-known fact that even the best Paris greens, when 
ground to a very fine powder and applied to the foliage, will scorch. 
This seems to be due to the fact that the fine grinding exposes more 
surface to the action of water (and water charged with carbon dioxid), 
and that consequently the decomposing action of the water on the 
Paris green is accelerated and enough free arsenious oxid soon gathers 
to do serious damage. 

It appears, then, that there are three conditions of Paris green that 
may give rise to free arsenious oxid and consequent scorching, and 
what confronts the chemist is the discovery of a method or methods 
by which he can tell how much free arsenious oxid is actually present 
in a sample of Paris green, or how much, because of its condition, 
may be set free in a short length of time. 

This is rather a hard problem and, from the nature of the case, only 
an arbitrary method can now be proposed or expected. 

Manifestly it would not do to extract the sample for twenty-four 
hours with water since, in this length of time, even where free arse- 
nious oxid is present as such, it does not all go into solution nor does 
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a badly made or very fine Paris green decompose to a great extent in 
this length of time. It has been found by the author that it takes 
nearly ten days for all free arsenious oxid in Paris green to go into 
solution. It has also been found that badly made Paris greens are 
broken up enough during the course of ten days to show whether they 
are very unstable or not and that well-made Paris greens are not 
broken to a great extent in this length of time. Avery and Beans” 
have found that at the end of ten days a finely powdered article has 
been broken up to a greatextent. It has therefore been thought best 
to determine the soluble arsenious oxid in Paris green by extracting 1 
part with 1,000 parts of water (free from carbon dioxid) for ten days 
and at the end of this time determine the arsenious oxid in an aliquot 
portion of the filtrate. This method does not distinguish between the 
three causes of the soluble arsenious oxid, but it is undoubtedly true 
that all three are bad, although very likely not equally so. Other 
work done by Avery and Beans distinguishes to a certain extent 
between free arsenious oxid as such and the other two forms, so that 
at least we can say whether the soluble arsenious oxid is due to free 
arsenious oxid on the one hand or badly made or fine Paris greens on 
the other. 

Since these three distinct types of soluble arsenious oxid have not 
been previously recognized, and since, when + per cent was adopted 
as the maximum limit of soluble arsenious oxid allowable in Paris 
green, a much shorter time of extraction with water was used than 
ten days (resulting in much lower figures for soluble arsenious oxid), 
it appears to the author that work along this line is needed badly, 
work that will determine the maximum percentage of soluble arseni- 
ous oxid that can be present in Paris green without scorching in each 
of the three forms, or as many of these forms as our present chemical 
methods will enable us to recognize. 

The Bureau of Chemistry, U. S. Department of Agriculture, in 
collaboration with the Division of Entomology, is now carrying on 
preliminary work of this character, but in order to make the work a 
success each of the States will have to take it up, it being well known 
that climatic conditions markedly influence the amount of free arseni- 
ous oxid that a plant can stand. I therefore lay this matter before 
you with the hope that entomologists from the various States may be 
interested enough in the work to collaborate with us during the com- 
ing spring. The Department will prepare all samples and send them 
out and the various entomologists will do the spraying. for which full 
credit will be given in each case. 

The second class of insecticides to which your attention is directed 
are the London purples. These are prepared by boiling an analine — 
dye residue containing arsenic with lime. Up to a very recent date 
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London purple was supposed to consist of an organic dye residue and 
calcium arsenite, but work which the author has carried on shows that 
it consists of an organic dye residue, calcium arsenite, .and calcium 
arsenate. 

While the relative quantities of the two last-mentioned substances 
vary a great deal, the total amount of metallic arsenic is nearly the 
same in all samples examined. 

According to the old way of examining London purple, a portion was 
extracted with water and the soluble arsenious oxid determined in the 
solution. Where this was low the sample was passed as good and was 
used inspraying. Since it has been found, however, that arsenic oxid 
is also present, this must also be determined in the soluble portion. 
Proceeding in this way, it was found that whenever the soluble arsen- 
ious oxid was low the soluble arsenic oxid was high, and vice versa, 
so that in every sample examined the total amount of arsenic going 
into solution was very high, much higher, in fact, than the maximum 
limit of 4 per cent that has been previously recognized. Following 
are examples of three representative samples: 


Soluble Soluble 
arsenious arsenic 
oxid. oxid. 
Per cent. | Pcr cent. 
| 

1 2.43 15. 81 
2 13. 49 7.12 
3 1. 44 19. 56 


It is a well-known fact that although London purple has gone out 
of use toa great extent now because of its scorching the foliage, it 
has been used and is used in many cases with excellent results. The 
only conclusion we can come to from the above facts is that many 
plants, under certain conditions at any rate, can stand a vast amount 
more of soluble arsenic than has been previously supposed. Of course, 
if this arsenic were present as the free acid it would undoubtedly kill 
or defoliate the tree; but its being present, as it is in London purple, 
as the calcium salts of arsenious and arsenic oxid evidently has a 
strong modifying influence. 

Compounds of this class are also being studied by the Bureau of 
Chemistry and Division of Entomology and, just as in the case of Paris 
green, the cooperation of the various States is absolutely indispensable 
to the success of the work. 


The foregoing paper by Mr. Hayward was read by the secretary 
of the association. 

After the reading of these papers, they were opened for discussion. 

Mr. Smith stated that he had taken a greater interest in these 
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papers than in any series of papers for a long time. He thought that 
they covered a field that had not been satisfactorily covered before. 
It happened that when the lime, sulphur, and salt wash was first tried 
in Washington, the result as recorded by Mr. Marlatt and others was 
that it afforded but little protection. One or two others tried 
the same material and the results were equally poor. In a second 
bulletin from the U. 8. Department of Agriculture, the chemical 
reactions in the wash were set forth and it was shown almost conclu- 
sively that it could not reasonably be expected to be of much value in 
in tLe moist East. A year or two ago one or two Jerseymen tried the 
wash on rather badly infested peach orchards, and the results seemed 
to be very good. During the past winter a number of other New 
Jersey fruit growers had successfully tried the wash. He called 
attention to a point not previously mentioned, namely, that the 
results of recent experiments in Illinois had been remarkably success- 
ful. He thought that the experiment there was nearly a complete 
success, 99 per cent of the scale having been killed at the time when 
Dr. Forbes’s bulletin had been sent to the press. Dr. Forbes exam- 
ined the experiment trees before the wash was applied, and discovered 
that when the winter had set in fully 50 per cent of the scale was 
dead. This fact was to be considered in estimating the amount of 
good done by washes. He had seen trees where no treatment had 
been made where 75 percent of the scale was dead in the early spring. 
Any sort of wash put on during the winter, if no previous count had 
been made, would be credited with killing 75 to 80 per cent of the 
scale, so that there will be an element of error in the statement of results 
unless previous examination has been made. This is a point to which 
Dr. Forbes gave proper attention. He was the first one, who in his 
records of results, took pains to take this into consideration and pub- 
lished the count. Mr. Smith stated that there are a number of local- 
ities in New Jersey where the lime, sulphur, and salt wash has been used 
on peach, pear, and apple. Very few plums had been treated and more 
peach than any other fruit. One of these places is in the vicinity of 
Mount Holly; a second is nearer to Camden; the third is in the vicinity 
of Heightstown. They were all in one general section of the State, 
and something like 70,000 or 80,000 trees were treated on a commer- 
cial scale. The formula used was almost universally 50-50-50 to 150 
gallons of water. The proportion of the sulphur to the water was 
nearly the same in all of the mixtures. The preparation was very 
thorough, some steaming and some boiling direct. He had visited 
almost every one of the sprayed orchards, and the last visit had been 
only two or three days ago. The majority of the trees were large. 
The work was done with barrel sprayers or with power sprayers on 
carts. Where the work was done on small trees that were not badly 
infested the results were very good. A great many trees seemed to 
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have few or no living scale on them. In one orchard, although the 
breeding season was alreaay well advanced, there was only a single 
tree upon which any larvee were found, but there were quite a number 
of trees where living females occurred. The adjoining orchards 
showed that the scale was in full progress of breeding. Wherever 
very badly infested orchards were found it was observed that the wash 
had been least effective; that is, it was not successful in killing any 
large percentage of the scales. A tree incrusted with scales, still 
coated with the spray, would, on examination, be found to contain — 
great numbers of the living insects underneath. So where the mate- 
rial was most needed it was least effective. On adjacent trees on which 
the scales were scattering the effect of the wash was very good. The 
wash does not penetrate nearly as well as the oil or soap mixture, 
and it does not spread at all. Where it hits it sticks and seems effect- 
ive, but it does not have much penetrating power. It is, furthermore, 
difficult to get it on the smaller twigs. This is an important point 
with apple trees, and unless the twig is hit the insects will not be 
killed. Farmers generally agree that it takes 3 gallons of the lime- 
sulphur-salt wash to do the work of 1 gallon of oil mixture. In New 
Jersey a gallon of the wash was stated to cost for material about 14 
cents. This did not include the cost of mixing and the incidental cost of 
boiling and time of the laborer. In practice a sufficient amount of the 
wash to go as far as 1 gallon of oil would cost 45 cents. One orehard- 
ist used both, and prefers the oil because of its convenience. The 
farmers in New Jersey used the undiluted oil more than the emulsion. 
Some had tried to make a soap emulsion, but bad lost all interest in 
the mixture. He thought there was no doubt that, particularly in 
peach orchards, the lime-sulphur-salt wash could be satisfactorily 
used. The oil was hard on peach trees, unless sprayed on with a ver A 
tine nozzle, and very carefully. 

Mr. Marlatt said that he desired to join Dr. Smith in his hearty 
appreciation of the value of the papers presented. The experiments 
and work reported were of great interest on account of their consid- 
erable extent. He believed that the results of the work reported by 
Professor Scott and others in the South indicate that the question of 
how to practically control the San Jose scale has been solved. He 
congratulated the authors of the papers very heartily on the results 
obtained by them. He referred, in brief, to his personal experience 
with the use of oil on trees, including the orange in California. 

In reference to the early experiments of the Department in the 
East with the lime, sulphur, and salt wash, he stated that the work was 
conducted by Mr. Coquillett and himself, and was carried out in the 
most practical way, Mr. Coquillett having recently come from Califor- 

nia, and being thoroughly familiar with methods there employed. A 
careful ree ford of w eather conditions was kept subsequent to the treat- 
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ment. The percentage of scales killed was noted from time to time 
throughout the winter and the following spring, and in the case of 
no tree, even where the wash had been used at considerably greater 
strength than recommended in California, were results of any very 
great value seen. A full record of these experiments is given in Bul- 
letin No. 3 (new series) of the Division of Entomology. It was 
noted at the time of these tests that a considerable percentage of the 
San Jose scale died during the winter where no treatment had been 
given, usually as much as 40 or 50 per cent perishing. Therefore, the 
treatment was considered to be of no value unless a notably greater 
percentage of scales were killed than would have succumbed normally. 
Both the California wash and the Oregon wash were tested at normal 
and double strengths. With the knowledge that the applications, as 
reported above, were more carefully made than would be ordinarily 
the case with farmers and fruit growers, the results were so. poor 
that this wash was not recommended for use in the East. The 
reports of the success following its use in California, in view of these 
results, were not easily understood, and at first it was thought they 
might be founded on error, but the speaker had subsequently the 
opportunity to visit California and personally inspect results on the 
Pacitic slope, and he found that there was no possibility of questioning 
the efficiency of the wash in that region. The explanation was evi- 
dently in the differences in climate between the Atlantic and Pacific 
coasts. In the former, the wash being applied in winter, remained on 
the trees unaffected by rains or moist weather, often for several 
months, the wash being applied after the rainy season, in late winter. 
In the East, on the other hand, the wash is usually subjected to wash- 
ing rains within a few days after application, and it was believed 
that this explained the difference in results. Later on he had again 
taken up the investigation of the lime, sulphur, and salt wash in coop- 
eration with the Bureau of Chemistry of the Department of Agri- 
culture. The results of these experiments are given in Bulletin 
No. 31 (new series) of the Division of Entomology. The wash 
had been prepared with the use of a steam plant and after the most 
approved California methods, and was applied almost boiling hot 
to scale-infested trees. In this instance it killed every scale on the 
trees, the application being thoroughly effective. The reason for 
this seemed to be that the weather conditions following the experi- 
ment were very favorable. The heat of the wash does not explain 
the death of the scales because, however hot may be the liquid when 
broken up into a thin spray, it is cool a few inches distant from the 
nozzle. Mr. Marlatt further stated that he still believed that, as a 
rule, the same difference would be experienced between the East and 
West on account of the greater rainfall of the former section, and that 
the wash was on this footing, namely, that if weather conditions are 
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favorable it will be efficient; otherwise measurably useless. The cost 
of the application is very slight, especially if it is prepared in hogs- 
heads with steam. He said that the surprising results reached by Dr. 
Forbes were difficult of explanation, especially as rains or artificial 
washing of sprayed plants did not seem to affect the efficiency in the 
case of his tests. He believed that the result of Dr. Forbes’s work 
made it necessary for experiment station entomologists everywhere to 
give the matter again a thorough test in the East, and he proposed 
that the Division of Entomology in Washington undertake experi- 
ments next winter with the wash. The chemical analyses which had 
been made by the Bureau of Chemistry indicated that while the wash 
would remain in evidence as a white coating on the trees for a long 
time in spite of heavy rains, most of the beneficial elements would 
soon be leached out. As to the formula for the wash, he stated that 
it varied with almost every person who experimented with it. The 
chemical reaction between the sulphur and lime was well known, 
and if too much lime was used, as was ordinarily the case, it simply 
remained free lime in the mixture and added to the coating on the 
trees. The general reactions with the lime, sulphur, and salt were 
noted in the chemist’s report in the publication cited above. 

Referring to the records of percentage of scales killed, he said that 
in making. these estimates it was necessary to take into account the 
transformations of the scale insects, and that the great majority of the 
San Jose scales on a tree in late winter would be the male scales. On 
trees in the orchard in the Department of Agriculture, perhaps 97 
per cent of the living scales on the trees in-April of this year were of 
the male sex. These hatch out very early in the spring, and when 
they are gone at once give the appearance of death to a very large 
percentage of the scales on the trees. He stated also that, where 
-female scales from any cause have not been fertilized by males, their 
period of life is very greatly increased, so that it is sometimes possible 
to find overwintered female scales on trees in midsummer. An exam- 
ination he had made of some of these had indicated that they had not 
been fertilized and were not developing eggs, and they ultimately 
perished without having reproduced. It thus might happen that all 
the male scales would be killed, and the female scales would remain 
unfertilized, though alive, and would perish before a succeeding brood 
of males would be produced. 

In California the difficulty of spraying large trees was largely 
reduced by having them pruned back vigorously, and it was generally 
believed that the benefit in the ease of gathering the fruit and the 
superior quality of the fruit coming from this vigorous pruning offset 
the cost and trouble of spraying, so that the San Jose scale instead of 
causing a loss had really worked advantageously to the fruit grower. 
This applied especially to the peach and prune. 
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Mr. Marlatt added that Dr. Forbes’s experiments had had special 
relation to the subsequent action of washing rains, and that they 
seemed to show that such rains had no effect on the benefit coming 
from the wash. Furthermore, Dr. Forbes had.actually thoroughly 
washed with water trees which had been treated, and again the action 
of the insecticide had not been decreased. It was on this account that 
Professor Forbes’s experiments were of so great importance and 
opened the whole subject for renewed investigation, indicating, as 
they seemed to do, that the wash could be used in regions where rains 
are frequent as well as in dry climates like those of the Pacific coast. 

Mr. Smith suggested that perhaps a large number of small trees had 
been used in the experiment. 

Mr. Felt in this connection called the attention of the association to 
the influence of rains on the wash in New York State and considered 
it to be apparently what would be expected. He had examined some 
treated limbs and found the live female scales quite abundant. He 
was informed that the application had been followed by quite a little 
rain, and in his own experiments he was in hopes that some would 
fall, and the rain came immediately after, thus furnishing him exactly 
what he desired. The entire experimental orchard was sprayed, and 
it seemed very doubtful if the work could be completed before the 
rain came, but the work was finally finished. The rain continued for 
about three days, so that he considered it a very severe test. The 
treated trees were looked over at different intervals until about ten 
days ago, and of the trees treated with the wash some at least con- 
tained living female scales, although most of them were not very badly 
infested. The most of the living insects were, as Dr. Smith had 
stated, under masses of scales. The wash did not penetrate into the 
masses, and it was his experience that where the bark was rough the 
- insects were not seriously affected. He thought that when the wash 
was applied the trees should be dry. 

Mr. Smith, in reply to a question, said that one of the farmers whom 
he had advised to use the kerosene emulsion had used 5 pounds of soap 
instead of one-half pound, as ordinarily recommended. The resulting 
mixture was very satisfactory, but it was a fatal one. The emulsion 
was diluted 10 times and applied to the trees just as the leaves were 
dropping, and the results were very disastrous. 

Mr. Scott stated that in his paper he had not included his experi- 
ments with summer washes. He explained in regard to crude oil in 
soap emulsions that as low as 10 per cent of oil very badly damaged 
trees in foliage, whereas the ‘LO per cent in mechanical mixture did 
very little damage: he had found wherever the soap was used in crude 
oil or kerosene the results were more disastrous than in case of the 
mechanical mixture. Experiments had been made last winter where 
soap had been used in connection with the oils to determine whether 
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or not an excess of soap would have any beneficial effects in the kero- 
sene and petroleum emulsions. The soap was used according to the 
regular formula and from that up to as high as 2 pounds of soap to 
the gallon of water, so that there was a large excess of soap. The 
results were not any better than those where the usual amount had 
been used. In fact, any amount of soap in excess of that necessary to 
make a proper emulsion he had found valueless. On the other hand, 
in the summer tests the soap in the emulsions was more injurious than 
the oils. He stated that he had found quite 40 per cent of scale dying 
during winter without any treatment, and he took this fact into con- 
sideration in makiug up the results. Frequent communications had 
been received from orchardists saying that the cold weather had killed 
the scale. Mr. Scott considered that careful estimates should be made 
of the scales that die without treatment in determining the percentage 
killed by the application of washes. 

Mr. Quamtance asked if anyone had had any experience with the 
lime, salt, and sulphur wash in the fall, and how early it had been 
used. In Maryland the fall weather is usually more favorable for 
spraying work than the spring. 

Mr. Sanderson remarked that while he had done no work with the 
wash himself, several orchardists of Delaware had used it, made up 
according to the standard formula. He had examined a badly infested 
orchard about ten days ago that had been thoroughly treated with the 
wash, and the trees at that time were still quite thoroughly coated. 
A careful examination of infested twigs showed that from 50 to 75 per 
cent of the adult females were alive. He had had slight experience in 
the use of crude oil on trees in foliage. Fifteen or 20 plum trees had 
been sprayed thoroughly, covering the leaves, but no damage had 
resulted, and the scales had been very largely killed. 

Mr. Quaintance desired to know of Mr. Sanderson what the weather 
conditions were in connection with the use of the lime, salt, and sul- 
phur wash in Delaware, to which Mr. Sanderson replied that he had 
no record of this. It was his experience that the scale was more 
readily killed in the Southern sections than in Northern sections. He 
had tried kerosene emulsion of the ordinary strength, diluted 10 times, 
and had noted very little change in results from its use. 

Mr. Marlatt remarked, in reference to Mr. Scott’s experience with 
emulsion, that the emulsion is often more dangerous to trees than 
pure oil—that is, if it is put on in a very strong mixture—for the 
reason that a thick emulsion wash adheres to the bark, and much more 
oil is held on a given area with the emulsion than would be in a thin 
pure-oil spray. 

Mr. Smith stated that in the soap emulsion the oil is held longer in 
contact with the trees. The soap holds the oil, prevents its evapora- 
tion, and it is thus held longer in position than when put on pure. 
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He had found that pure oil could be used w.th greater safety than the 
soap emulsion. 

Mr. Scott called attention to what had been said in regard to the 
scale being more readily killed in the South than in Northern latitudes 
and thought this must be correct, because Professor Lowe had recorded 
in his bulletin that he used a strength of 40 per cent crude oil, the 
highest ever used, but it was effective against the scale, and that 25 
per cent was absolutely worthless. 

Mr. Felt replied that in the vicinity of Albany Mr. Lowe’s results 
did not hold good, and that 25 per cent would kill the scales if they 
were hit. 

Mr. Scott stated that 25 per cent crude oil in Georgia would prac- 
tically kill every scale with which it came in contact. It had been 
thoroughly demonstrated with two or three years’ experience that 20 
per cent is all that is necessary. Even 15 per cent crude oil gave 
good results against the scale and he did not consider it safe to use 
more than 25 per cent. He was glad that Mr. Marlatt had said what 
he did concerning the extensiveness of his experiments, as he rather 
feared that he might be criticised for using such a large number of 
trees. The Department furnished the oil and the owner furnished 
the labor, trees, and risk. He stated that there was one orchard in 
Georgia of 150,000 trees that had been sprayed with the crude oil last 
winter and another of 200,000, and that, unless one were pretty sure 
of results, it was too risky to make recommendations. Mr. Scott 
further stated, in response to an inquiry from Mr. Marlatt, that the 
crude oil in mechanical mixture was his preference of the different 
lines of treatment, provided that pumps could be had that would accu- 
rately discharge the proper amount of oil. Otherwise the soap emul- 
sion is preferable. 

Mr. Smith inquired if the pumps used were of the new model, to 
which Mr. Scott replied that they were of the latest model, that they 
had been used one day with the oil and water kept separate, but that 
it became necessary to discard these connections and change to the old 
style of pump. His reason for preferring the emulsion was because it 
could be depended upon almost absolutely, while with the mechanical 
mixture the pumps gave varying results. One lead of the hose might 
be discharging a greater percentage of oil than the other. 

Mr. Scott further stated that he had used the pure crude petroleum 
in an experimental way the winter before. Twelve trees had been 
sprayed, of which number 6 were killed. He considered pure crude 
petroleum quite unsafe, but thought that it could be used as high as 
50 per cent if applied vary carefully and very lightly. 

Mr. Burgess stated that from the previous discussion it appeared that 
it must be much more difficult to kill the seale North than farther South. 
In northern Ohio it was a very difficult matter to kill the scale with- 
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out injuring the trees. He made some tests with the kero-water pump 
which were not very satisfactory—that is, the pump would not throw 
a given percentage constantly—and in the experiments made recently 
a motor-spray pump had been used. This pump was used largely in 
the northern section of Ohio and very few trees were injured, but the 
scale was not held in check. This year the trees were sprayed more 
thoroughly. Some were over sprayed, and, as a result, at the present 
time, he estimated that there were probably 10,000 dead trees in that 
section. This is the principal fruit-growing district, and such a loss 
means considerable to the growers. The men who applied the spray 
in this section were growers who have had a great deal of experience 
in spraying, and certainly would be as careful as hired men. Mr. 
Burgess related one instance where peach trees were seriously injured 
by using 25 per cent mechanical mixture of crude petroleum, and 
‘alled attention to a recent New York bulletin, in which it was stated, 
from results there indicated, that peach trees sprayed late in the spring 
were less liable to injury than if sprayed earlier in the season. His 
experience in northern Ohio was almost opposite. The trees sprayed 
late in the spring had been injured more than those sprayed earlier, as 
in January or somewhat later. The fact that so many trees had been 
killed and injured this year made the scale problem a serious one. 
The growers were enthusiastic in using the crude petroleum and 
thougbt they had found a substance which could be used safely to 
kill the scale. It seems now that much more care will have to be 
used in its application, or a safer remedy devised. A good many 
growers last year thought they had not sprayed sufficiently and this 
year attempted to spray the trees more thoroughly. On peach trees, 
a very careful application of crude oil must be made. Attention was 
called to another point in this connection—that the effect of spraying 
was different in different years. Some growers had sprayed thor- 
oughly last year and no injury had resulted to their trees. The same 
trees had been sprayed this year with considerable injury. The 
results did not seem to show, one year with another, what results 
might be expected after spraying. 

Mr. Quaintance remarked that according to his experience in Mary- 
land there was considerable variation in the effect of both kerosene and 
crude petroleum in different parts of the State. In western Maryland 
the kerosene treatment, on the whole, had been found quite satisfac- 
tory, and 20 per cent kerosene in mechanical mixture was very largely 
used. On the Eastern Shore, however, the use of kerosene or crude 
petroleum, even under the most favorable weather conditions, had 
been reported in numerous cases as giving fatal results to the trees. 
On the whole, for this territory he was inclined to recommend the use 
of whale-oil soap. He stated that he had met with much difficulty in - 
the use of the kero-water pump, from the fact that the percentage of 


63 


oil varied with nearly every pump, and even the same pump at differ- 
ent times. Many of the orchards in the State were managed by 
tenants. Under such conditions it was difficult to get the intelligent 
cooperation necessary to secure proper results from the use of kero- 
sene or crude petroleum. 

Mr. Smith suggested that we have to do with a problem for a plant 
physiologist. The records given were so contradictory that it seemed 
to him to be due somewhat to the condition of the plant. He sug- 
gested that the matter be investigated from this point of view and that 
it be referred to some plant physio’ogist. He considered that the 
experiments reported proved two or three points fairly well—that the 
oil would kill the insect under the scale if it comes in contact with it, 
and that a quantity of oil sufficient to touch the insect is all that is 
necessary. The question of its effect on the tree is an important one. 
It is not fair to take the results from one part of the country and make 
them the basis for recommendations for another part. The results 
which he had obtained in New Jersey had been duplicated time and 
again in his State. He had never yet succeeded in killing a peach tree 
with crude petroleum, but had crippled some. He knew of other per- 
sons who had killed trees. He did not understand this difference, nor 
why the scale is more hardy in the North than in the South. 

Mr. Holland stated that crude petroleum, as generally supplied, was 
a most puzzling mixture. He had at the university something like 150 
samples of oil ranging from white to some of high specitic gravity, 
and thought that a chemical analysis would probably eliminate some of 
the trouble. He stated that he considered Professor Phillips probably 
best qualified to make an analysis of crude oil, and thought the work 
one of the most complicated problems in chemistry. He thought that 
if the fruit growers could get the run of certain wells the difficulty 
might be largely obviated. 

Mr. Felt remarked that he had gotten very good results from wells 
in certain sections, but he was very much puzzled how such contra- 
dictory results could have been secured from New York State. The 
results published by Professor Lowe were not at all like those which 
he had obtained. 

Mr. Burgess agreed that the assistance of a chemist and a plant 
physiologist were urgently needed. 

Mr. Smith stated that the question of determining the composition 
of crude petroleum and of getting an oil of as uniform a grade as 
possible for spray purposes was recognized by him as a serious one. 
At his suggestion the Standard Oil Company, from which he had been 
securing material, had applied the term ‘insecticide oil” to a particu- 
lar grade which they sent out under that name. Oil siniply ordered 
as insecticide oil was of this grade, and had been very uniform, so far 
as he knew. This oil was and had been used in New Jersey with con- 
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siderable safety. He fully realized the value of the point that Dr. 
Holland made; he had tried to get some one to make the analysis; but 
no chemist seemed to want to touch the problem. 

Mr. Hopkins mentioned the fact that the subject of vaseline had 
been under investigation by the chemists of the West Virginia station. 
They had taken vaseline and mixed it with kerosene, and experiments 
had been carried on with it. He thought Mr. Rumsey might be able 
to give something of interest about this work. 

Mr. Rumsey replied that he considered it premature to make any 
statements concerning this work, as it had not been in progress very 
long and he had made but two inspections of the trees since the appli- 
eation of the oil. 

Mr. Quaintance stated that in his opinion the entomologists would 
have to ask for help in connection with determining the cause of the 
variation in results from the use of oils in various parts of the eastern 
United States as a treatment for the San Jose scale. He considered it 
a very important matter and thought that the question should be 
straightened out and put on a scientific basis. Until this was done, the 
danger of injury to trees sprayed with the mineral oils would probably 
not be removed. He suggested that the Secretary of Agriculture be 
petitioned to deta‘l an entomologist, a plant physiologist, and a chemist 
to make the investigation of this problem a leading line of work. 

Mr. Scott stated that he had asked for prices of the Standard Oi! 
Company on their insecticide oil,and their price, with freight added, 
would make it cost something like 15 or 16 cents per gallon delivered 
im Georgia. He had corresponded with several oil companies and 
found that a high-grade oil could be bought and delivered at Savannah 
for 84+ cents in carload lots. He had first obtained a barrel of the oil 
and tested it and found it averaged about 433° Baumé. It had never 
run under 43~ in any of the barrels that were tested. Twenty thousand 
gallons had been secured for last winter’s work. One company pro- 
posed to put up crude-oil tanks in orchard sections of the State and 
supply the crude oil to the orchardist in the same manner kerosene 1s 
supphed to the merchants. He asked Dr. Smith what was the specific 
gravity of the oil that had been used in New Jersey. 

Mr. Smith replied that this usually ran between 48° and 44°, but 
never ran under 43~ in any of the samples which he had seen. In 
every section where crude oil 1s used, the commissioner has a hydrom- 
eter and tests the oil, so that 1t 1s thus possible to keep pretty close 
record of the oils 1n use In the State. 

Mr. Sanderson suggested that the committee on resolutions take up 
the matter of petitioning the Secretary of Agriculture to detail inves- 
tigators from the Department to help solve the problem. 

Mr. Hopkins suggested that best results were likely to come from 
cooperative experiments. 
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The society then adjourned to reassemble at 10 o’clock Saturday 
morning. 


MORNING SESSION, SATURDAY, JUNE 28, 1902. 


After calling the meeting to order, the president announced that 
first on the programme were three papers by Mr. Marlatt: 


RESUME OF THE SEARCH FOR THE NATIVE HOME OF THE SAN 
JOSE SCALE IN JAPAN AND CHINA. 


By C. L. Maruatr, Washington, D. C. 


A preliminary report was read before the last meeting of this Asso- 
ciation detailing the results of a three months’ investigation by the 
writer of the San Jose scale in central and southern Japan. The 
present report relates to the investigations in Japan subsequent to 
July 1, 1901, and the explorations in the autumn of the same year in 
China. This report is merely a brief summary and is preliminary to 
an extended account of the trip which will appear elsewhere. 

In the discussion which followed the reading by Dr. Howard of the 
writer’s preliminary paper in Denver last year, a misapprehension as 
to the extent and thoroughness of the investigation was evident on the 
part of several speakers who seemed to feel that the work had been 
done chiefly along the railroads, and that, therefore, the interior of 
Japan was not being explored; and further, that this interior region, 
if carefully investigated, might throw an entirely different light on 
the subject and perhaps would demonstrate that the interior and the 
more inaccessible regions of Japan were the ones from which the 
San Jose scale had come and in which it is native. Some of the 
speakers, notably Dr. Howard, felt sure that no opportunities for 
investigation or localities would be neglected by the writer, but sev- 
eral of the speakers took readily to the suggestion that the exploration 
of the interior, away from fhe railroad lines, which it was supposed 
had not been made, would be very desirable. The fact apparently 
was overlooked by all of those taking this view that railroads are a 
modern institution in Japan, and that instead of the older settlements 
following the lines of such roads in Japan, this is purely accidental. 
In point of fact the railroads strike through the country over the most 
available routes and often plunge through the heart of interior Japan, 
traversing the mountain wilds as well as the cultivated valleys, and 
are more apt to reach out-of-the-way districts than the older highways 
and roads. Furthermore, many of these lines have only just been 
completed, and in my trip southward the line which now runs from 
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one end of the main island to the other was not finished, and a con- 
siderable portion of the trip was made by boat in consequence. 

Aside, however, from the subject of working along the railroads, 
which in Japan has not the same significance at all that it would ina 
new country like America, I may call attention to the fact that very 
many of my trips were across islands and into the interior far from 
any railroad lines and even where foreigners had never before pene- 
trated, so that I had the novel experience on several occasions of 
being the first foreigner seen. I feel satisfied that my explorations 
covered Japan sufficiently well to enable me to form a final and cor- 
rect judgment on the San Jose scale problem in that country. The 
explored region included the five main islands of Japan, from the 
northermost island, Hokkaido, to the southernmost, Kyushu, and also 
the islands of Awaji and Shikoku, rarely visited by foreigners, lying 
to the south of the main island, both of which I crossed by jinrikisha, 
and, in the case of the larger one, Shikoku, surmounting a high 
mountain range. 

In my former report, which covered one-half of the time spent in 
Japan, or some three months, and related to the investigation of some 
thirty-five of the southern provinces, or districts, it was stated that 
there remained to be explored the northern half of the main island 
(Hondo) and the northern island of Hokkaido; and, furthermore, that 
this northern region had a special interest on account of its containing 
extensive apple orchards, which are developed on very much the same 
lines as in America. 

The heat and moisture of midsummer in Japan renders life unen- 
durable in the low countries, and, tiding over this period, some weeks 
were spent in the mountain regions of central Japan, dividing the 
time between Niko, Chuzenji, and Yumoto, places having elevations 
respectively of 2,000, 4,500, and 5,000 feet. From these different 
places side excursions were made. The whole region covered is a 
mountainous one and of wild forest areas, the cultivated portion being 
of small amount—mere garden patches in the villages. In this region 
also are great imperial domains or forest reserves, and in one of these 
is a summer palace of the imperial family. Over three weeks were 
spent in these mountains and a careful study was made of the district 
from an entomological standpoint. Insects of all kinds were very few 
in numbers, and scale insects were practically wanting. The fruit 
trees and flowering trees grown in the private yards and small gar- 
dens, comprising such plants as mulberry, cherry, plum, and peach, 
were often examined, but not a single scale insect was discovered. 
The absence of such insects is doubtless to be accounted for by the 
climate. In this elevated region it is cool in summer and very cold 
in winter, and during the summer months the rainy season normal to 
the period is much intensified by the mountains catching the rain- 
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clouds. so that downpours are of daily occurrence and the humidity 
is unusually great. As a result the trunks and limbs of trees are coy- 
ered with lichens, moss, and fungi. In the woods, and especially on 
the elevated mountain plains this side of Yumoto, were found a species 
of wild apple, probably a Crategus. having a fruit varying from an 
eighth to a quarter of an inch in diameter. No means of determining 
the species were available. The San Jose scale had either never been 
introduced into this region or had failed to get a foothold, and it cer- 
tainly occurred on none of the trees planted in temple and private 
gardens nor on the wild plants on which it might have been expected, 
as, for example, this Crategus. 

Early in August the writer left this region for an extended trip 
through the northern provinces, the distance being covered partly by 
rail and partly by boat, and side excursions were made into the 
interior by jinrikishas. Either going or returning, stops of sufficient 
length to investigate the adjacent regions were made at all the princi- 
pal towns, and from several of these lateral excursions were made. 
In the north island the exploration covered the principal town on the 
southern shore, Hakodate, and a trip across the center of the island 
from the east to the west side, with a stop of some four or five days 
in the capital town of Sapporo. 

Over a large region in the northern end of the main island of Japan 
(Hondo) Japanese settlement and complete occupation has only taken 
place within modern times, and there are still large areas in native 
grass land, the rolling nature of the country in portions of this region 
recalling somewhat our own prairies of the Middle West. Through- 
out this section and in the island of Hokkaido, which is also new to 
Japanese settlement, the agricultural conditions and methods are 
totally different from those of the older settled portions of Japan. 
Horticulture especially is here modeled more directly after the Amer- 
ican pattern, and in the north island American methods of farming as 
well as of fruit raising are closely copied. This is largely due to the 
work of the agricultural college at Sapporo, where for many years 
were American instructors and a general introduction of American 
methods. This institution is continued now under Japanese direction 
and with a Japanese faculty, but the whole region, both in its fruit 
raising and general farming, reminds one very strongly of America. 

The chief interest in this region comes from the fact that in the 
northern provinces of Hondo and in the settled portions of Hokkaido 
fruit raising has been developed on a scale not equaled elsewhere in 
Japan. The fruit raised is chiefly the apple, and the products of this 
region supply Japan, and to a certain extent, also, the markets of 
eastern Asia. The apple is grown in all this region very much as it is 
with us, in large orchards; the varieties are our varieties, and have 
been imported from America, very few European varieties having 
been introduced. 
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The apple industry in Japan, as indicated in my former communica- 
tion, is of recent origin, say within the last thirty years; most of the 
stock has been obtained from California, and, as a rule, was undoubt- 
edly more or less infested with San Jose scale when received. 
Throughout this region the San Jose scale was found scatteringly in all 
orchards and in all gardens. In Aomori and vicinity it was doing no 
very great damage in any of the orchards, but in some of the smal? 
gardens, and especially in one or two neglected ones in the city of 
Aomori, it was as abundant on particular trees as it often is in 
America. At the first investigation no evidence of parasitism was 
seen, but from later collections two of the parasites which attack this 
scale insect in America were reared in great numbers from infested 
branches collected in Aomori. These, as determined by Dr. Howard, 
are Aphelinus fuscipennis How. and Aspidiotiphagus citrinus (Craw.), . 
the latter being the more numerous. , 

The Asiatic ladybird (Chilocorus similis) was found throughout this 
northern region of Japan, and evidently was an efficient means in 
keeping the scale in check. In certain gardens in the city where the 
scale was very abundant the infestation was evidently of recent begin- 
ning, a tree here and there only being very scaly, and in some instances 
the ladybird enemy had not yet come upon the infested plants. In 
other places in the city the ladybird was found in numbers, and a score 
were collected and put in a tight wooden box with some scale-infested 
twigs to determine how long the beetles could be kept safely under such 
conditions, as a preliminary test before attempting to ship them to 
America. 

On the return trip to Aomori some side excursions were made by 
rail and jinrikisha to orchard regions toward the west coast of the 
island in company with Mr. Hori and some of the horticultural officers 
of the province. Wherever we went was found a general infestation 
by the San Jose scale in orchards and gardens, the scale occurring 
normally very scatteringly, and not at all in especially injurious num- 
bers. Everywhere also was seen the same evidence of the scale being 
kept in check by parasitism by the Chalcidids which attack it in 
America, and especially by the predatory Chilocorus. 

In the northern island the points especially investigated were Hako- 
date and Sapporo, the latter town being the capital city and, as already 
indicated, the seat of the agricultural college and experiment station 
and the center of modern agricultural and horticultural methods. The 
conditions, so far as scale insects were concerned, were practically the 
same at both of these places, and at one or two other places where 
more limited investigations were made, as, for example, at Mororan 
and Otaru. 

The island of Hokkaido is even more wild and unsettled than the 
northern extremity of Hondo, and in fact, during the last thirty or 
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forty years only has there been much effort on the part of the Japa- 
nese to settle this large island and bring it under agricultural subjec- 
tion. The native Aino race, with which the Japanese have been 
pursuing a guerrilla warfare for the last two thousand years, has now 
practically disappeared, and there being no obstacle to settlement, the 
Japanese are swarming in. Approaching Sapporo, the country 
becomes more settled, and many apple and pear orchards line the 
railway. A very careful investigation was made, covering several 
days, of the region about Sapporo, the studies being assisted by the 
various officers of the college, notably the botanist, forester, and hor- 
ticulturist, and also by Mr. Hori, who was at one time a student at 
this institution, and who had joined me at Aomori for my northern 
trip. The orchards throughout this region could be given a practi- 
eally clean bill of health so far as insects are concerned. The San 
Jose scale had practically died out, never having apparently amounted 
to anything here, and the only evidences of it were a few old dead 
scales. Nearly all the apple trees showed slight infestation by the 
oyster-shell bark louse, which the Japanese seem to have imported 
from America along with their original invoices of nursery stock. 
This scale insect also seemed to be having difficulty in maintaining 
itself and occurred in very limited numbers, those found being, as a 
rule, dead—living individuals being found only in protected cracks 
and crevices in the bark. The cherry scale (Liaspis pentagona) was 
very rare or practically absent, very few single examples being found 
on cherry trees. The orchards included plum, peach, and cherry, as 
wellas appleand pear. The scale-feeding ladybird ( Chilocorus similis) 
was in evidence scatteringly everywhere feeding upon Mytilaspis, 
this being the only scale insect which remained to furnish it any food. 
The investigation covered a number of private orchards, the orchards 
belonging to the agricultural college, and the parks and grounds in 
the city. 

On the return to Tokyo from northern Japan many places were 
stopped at which need not be specifically noted, the conditions not 
being essentially new. Mito, however, a city two or three hours by 
rail northwest of Tokyo, deserves mention. It is the site of some 
very wonderful old gardens or orchards of plum trees grown not for 
fruit, but for the bloom. The famous orchard of this place surrounds 
one of the old Daimyo residences, and for many years has been a pil- 
grimage place for the people of Tokyo and that part of Japan in the 
flowering season in early spring. These old orchard trees, a hundred 
years old or more, covered with lichens, did not present any infesta- 
tion from scale insects whatever; not a sign of the San Jose scale could 
be found on them. In fact, 1 found no scale insect in this region 
except a very few dead Diaspis pentagona on cherry. 
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After returning to Tokyo the orchards between Tokyo and Yoko- 
hama, which had been visited early in the year and found te be 
infested with San Jose scale, were again inspected. A few of the trees 
had been subjected to some treatment during the summer, evidently 
with soap, and most of the scale insects had been killed either by the 
soapy treatment or by ladybird enemies or parasites. 

Before leaving Japan opportunity was afforded to explore another 
interior mountain district, viz, the great mountain plateau known as 
the Hakone region, and a week was spent going by jinrikisha and chair 
and on foot over these volcanic mountains. The native settlements 
are largely about Hot Springs, which have become famous as Japanese 
and foreign health resorts. No evidence whatever of the San Jose 
scale was found throughout this region, and the scale insects collected 
were few in amount and variety. In all this region there were old 
cherry trees and pear trees in house yards, but no orchard plantings 
of any amount. 

It is impossible in this summary to give the detailed facts on which 
the decision as to the non-origin of the San Jose scale in Japan 
is based. Nevertheless, perhaps enough has been said to give a fair 
idea of the prevalent conditions. In a general way, it may be stated 
that wherever the San Jose scale was found in Japan the evidence was 
very plain that it had been brought in recently on young nursery 
stock. Very often in south Japan, where the introduction of new 
stock is of recent beginning, the San Jose scale is still confined to 
the introduced stock, or has spread very slightly to the old native 
trees, notably the native Japanese pear. In no case was the San 
Jose scale found on these native trees where there was not ample 
opportunity for its having come to them from new stock. In north 
Japan the apple industry is from twenty to thirty years’ standing, and 
is entirely new to Japan, as already indicated, the stock having prac- 
tically all come from California. Furthermore, the chief sources of 
nursery supplies in Japan are three establishments, located one near 
Kobe, another near Yokohama, and the third near Tokyo. Two of 
these I investigated personally and found to be infested with San Jose 
scale. The infestation was on the nursery trees, and also on older 
trees left in the general disposal of stock. In nearly every case in 
south Japan where the San Jose scale was found it was on stock 
obtained from one or other of these three nurseries, and the origin of 
the scale was perfectly plain. In northern Japan the introduction of 
foreign trees twenty-five or thirty years ago has given this scale a 
much wider and more general range, but even here wherever you get 
away from young orchards and new plantings the scale disappears. 
That, therefore, the San Jose scale came to Japan on American stock, 
and is a new enemy there of fruit trees, can not be questioned. 
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The Japanese are extraordinarily ambitious to equal other nations 
in all lines of productive activity as well as in sociai and political life, 
and hence one finds in going over the Empire an astonishing number 
of places where limited experiments with American fruits are being 
carried on in private gardens and the like, and this fact accounts for 
the wide dissemination of the San Jose scale throughout central and 
southern Japan, where fruit raising, especially of the deciduous sort, 
is insignificant. 

It was noted also that in the more remote islands where such intro- 
ductions had been little if at all made, and in districts where new stock 
had not penetrated, there was no San Jose scale on old native trees. 
Furthermore, the interior mountain regions which some have thought 
might be the original home of the scale are entirely free from this 
insect, save in rare places where it occurs on recently introduced stock. 

The belief also that the absence of the scale, or its being not 
much in evidence is due to a natural resistance of the native fruits is 
without foundation. The native pear trees, when the scale is brought 
to them by new stock, are subject to the infestation quite as much as 
the foreign stock. In the case of old gnarly trees of half a century or 
more standing the chance of great infestation is, of course, Jess, as it 
would be under the same circumstances with the old trees in America. 
But young native stock seems to be just as subject to attack as foreign 
rarieties. There is an immunity, however, in the case of the Japanese 
peach, but this is not complete, and is to be explained by the very 
rough bark developed by this tree, especially in the central and south- 
ern provinces. 

Anyone studying the San Jose scale in Japan at the present time 
without a knowledge of the horticultural history of the country and 
especially its recent development, as indicated above and in my former 
communication, might very readily and naturally be deceived by the 
present distribution of this scale insect throughout the islands—as one 
migbt similarly be deceived by a study of the present conditions in 
America—and conclude that Japan (or America) is the native home of 
the scale. 

Not only might the present wide distribution of the San Jose scale 
in Japan lead to the belief that it is there a native species, but appar- 
ent confirmation of this belief would be forthcoming in the finding, 
very rarely, it is true, of old native pear trees attacked by this insect 
with no new stock near by to account for the infestation. Two such 
cases were noted by the writer, and may be described to illustrate 
this point. Near one of the buildings of the Agricultural College at 
Kumomoto, in the island of Kiushu, stood an isolated old native pear 
tree which was somewhat infested with San Jose scale. At the 
moment there seemed no way of accounting for this infestation, but 
within a distance of not many rods was found a planting of young 
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apple and pear trees badly infested with scale. It was learned that 
this stock was obtained from the infested nursery near Kobe, which 
has been the chief source of San Jose scale distribution in southern 
Japan. Undoubtedly in this case the old native tree had been infested 
from this new stock. Confirming this inference is the fact that in 
the grounds of the experiment station, a mile or two distant from the 
college, and where no new fruit stock had been introduced, were a 
number of these old native pear trees all absolutely free from this 
scale insect. It may be added that both the college and experiment 
station are of recent establishment, and the old pear trees referred to 
were the remains of stock growing about the old Japanese farm 
houses pr or to the purcha-e of the land for the college and experi- 
mental farms. The other instanc2 was on the island of Shikoku, just 
outside of the city of Takamatsu, where a single old native pear tree 
growing in the yard of a farm house was found infested with San Jose 
scale. No young orchards or new plantings immediately about these 
premises were observed, which, however, did not prove that there 
were or had been none such. But in the old Daimyo Park, attached 
to the city not half a mile distant, was a lot of infested peach stock 
from the Kobe nursery referred to above. In every other instance 
where the San Jose scale was found on native trees there was new 
stock in the immediate vicinity to account for the infestation. Of 
even greater significance is the fact that in the great majority of 
instances such old native pear trees in dooryards throughout Japan 
were free from the San Jose scale and yet practically always bore a 
few specimens, at least, of a native Parlatoria and a native Mytilaspis. 
If the San Jose scale were native in Japan it should also have occurred 
with the scale insects just named.@ 

While freeing Japan from the onus of having given the San Jose 
scale to the world, the investigations up to this stage left the problem 
unsettled as to the original home of this insect. Australia and the 
adjacent islands seemed to be in the same condition relative to the San 
Jose scale as Japan, namely, there is but little doubt that it has come 
into these countries on foreign stock in recent years. China remained, 
therefore, the only probable place of origin. In Yokohama and else- 
where | was fortunate enough to meet a number of English, American, 
and German residents of China who were spending the summer months 
in Japan, and from them I was able to get what is not given in any of 


a Relative to the recent introduction of the San Jose scale into Japan, it is inter- 
esting to note that Mr. Albert Koebele in 1895 spent several months in Japan, and 
failed absolutely to find the San Jose scale anywhere, and all of us who know Mr. 
Koebele will understand what this means, because no better collector of insects in 
general, and of scale insects in particular, than Mr. Koebele has ever lived. This 
is simply confirmatory evidence (if such be needed) of the recent spread of this scale 
insect throughout Japan. 
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the books—an idea of the fruit-growing conditions of China and the 
location of the principal fruit districts. 

Deciduous fruits are grown from the Shanghai region northward. 
The peach is practically the only fruit grown to any extent about 
Shanghai. The great apple district of China is the region lying back 
of the city of Chifu in the north. The industry here started many 
years ago by a missionary, Dr. Nevius, has assumed very considerable 
proportions and spread over quite a large province, and the output of 
fruit is found in the markets all over central and southern China. <A 
brief stop only was made at Shanghai in the first instance while prepa- 
rations were being made for the trip to north China, the distance 
between Shanghai and Tientsin necessitating a five days’ ocean voyage. 

At Chifu an exploration was made on horseback through the districts 
lying back of the city, a good many orchards being visited, and nota- 
bly the original orchard planted by Dr. Nevius, and the gardens and 
smaller orchards immediately surrounding his residence, some little 
distance outside of the city. Most unfortunate for the history of the 
fruit development of this region and of the native fruits of this part 
of China is Dr. Nevius’s recent death. His widow, whom I met, was 
unable to give me any information, except that the doctor had been 
very active as a horticulturist during all his long residence there (thirty 
years), and had been the exciting agent in the development of the fruit 
industry of that region. His stock had mostly been obtained from 
America, and American varieties of apples and pears were being grown 
in the province. Throughout this region I found a mild infestation 
with the San Jose scale, with the accompanying presence of the 
Chilocorus similis.¢ 

The occurrence of the San Jose scale about Chifu was not signifi- 
cant, and threw no light on the subject of origin on account of the fact 
of importations from America of stock (doubtless much of it infested) 
and its dissemination over this province. The fact that the scale insect 
was notvery troublesome in this region was, however, very significant, 
and this was evidently due to the general presence of the ladybird. 
Chalcidid parasitism was not common, and the scale was hardly abun- 
dant enough to develop much of such parasitism. 

The next point examined after Chifu was Tientsin, and the region 
lying between this considerable city and its port town of Tonkoo, 
after which the trip was continued to the capital city of Pekin. Much 
of the region of China bordering the gulf of Pechili is perfectly level 
and flat, and only raised a few feet above the ocean. It is devoted to 
the growth of cereals, wheat, barley, and millet, and orchard plant- 
ings are practically wanting until one gets into the hill country lying 


@ Diaspis pentagona, previously found throughout Japan, was also widely spread in 
China, occurring from Pekin southward to the Malay Peninsula and into Java, 
exhibiting in its range a wide diversity of food plants. 
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to the north and west, leading up to the Great Wall of China. My 
personal investigations of this region were confined to the district 
about Pekin and between Pekin and Tonkoo. Our minister at Pekin, 
Mr. Conger, kindly offered to give me an escort of Chinese soldiers 
to explore the mountain region north of Pekin, but I was able to 
satisfy myself of the conditions without undertaking this trip, which 
at this season of the year would have been almost impossible, and, in 
view of the unsettled state of the country, attended with considerable 
risk. 

The facts which I learned here of greatest interest were obtained 
from the examination of the markets in the city of Pekin. To explain 
this it should be said that Pekin is the natural center and market for 
all the region lying to the north and west, and the streets devoted to 
the sale of fruits in the Chinese city are one of the sights of Pekin. 
The fruit and nut products are brought into Pekin in the little two- 
wheeled carts, or more generally on camel-back, great caravans of 
heavily loaded camels and streams of carts constantly entering the 
city with the products of the outlying provinces. One gets, there- 
fore, in the markets of the Chinese city the fruit products of all 
northern China, and can study them at ease. 

The conditions under which this fruit is grown I was fortunate 
enough to learn from engineers, officers, and others who had explored 
the region in question. All of the district lying between Pekin and 
the Great Wall to the north and west has been very carefully explored 
by the military authorities, and maps which amount to local road 
mnaps of the whole country have been made. From various individu- 
als employed in this minute survey, I learned a great deal relative to 
the fruit growing of the district indicated. Much fruitis grown south 
of the Great Wall, chiefly along the protected valleys running south- 
ward and eastward from the mountain chain which this wall dominates. 
These fruits are native apple, pear, and peach, and a little wild haw 
apple which grows all over the hills. Of these fruits I examined 
quantities of all except the peach (which was now out of season) in the 
markets of Pekin, and later at Tientsin. Throughout all this region 
no foreign introductions of fruits or fruit trees have ever been made, 
and the fruits in the market are all of the native sorts. The pears are 
little and hard, somewhat like the native Japanesez pear in firmness, but 
being elongate instead of spherical. The apples are what we term crab- 
apples, even the largest; and the smaller ones, which are more numer- 
onsly represented, are not much larger than marbles, and of a brilliant 
red. The haw apple grows wild over the hills in this region, and is 
collected and shipped by thousands of bushels to Pekin and southern 
ports. It is of about the size of the small crab-apple just mentioned, 
and also a deep red, somewhat obscured, however, by a downy pubes- 
cence. This haw apple is much esteemed by the Chinese, and our min- 
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ister, Mr. Conger, assured me that he was very fond of the jelly which 
is prepared from it. Itis the most abundant fruit seen in all the mar- 
kets of North China, and is even shipped as far south as Hongkong. 
Il examined a great many bushels of these different fruits, the red crab- 
apples and haw apples, and throughout the market I found them all 
infested with a scale insect which resembled exactly the San Jose scale 
and was later identified as such. Perhaps one apple in a hundred 
would have a few of these scales about the blossom end, and about the 
same proportion was true of the haw apple. 

In making these examinations great excitement was caused among the 
Chinese market people, no possible explanation occurring to them for my 
curious and unusual conduct in overturning their baskets of apples and 
pawing them over and taking out one specimen out of a hundred or 
two, and invariably a great crowd of Chinese, jabbering excitedly, 
surrounded me. Occasionally finding a man who could speak a little 
pigeon English, I would give the only explanation which they seemed 
to understand, namely, that I was picking out certain minute insects, 
which I showed to them and allowed them to examine through my 
glass, which were of exceptional value as medicine. The use of 
insects for medicine being common in China, this explanation at once 
reinstated me in the esteem of all. 

The finding of the San Jose scale scattered over these fruits in the 
Pekin market was a very interesting discovery. The haw apple is a 
wild fruit growing over the hills of this section of China. The native 
crab is the apple which has been grown in this region from time imme- 
morial. The occurrence of the San Jose scale on these two fruits 
and on the native pear also has but-one explanation, namely, that in 
this section the scale is native. The fact of its scattering occurrence 
is what one would expect under the circumstances, namely, ina region 
where a scale has always occurred it has reached the balance with its 
natural enemies, so that it is rarely, if ever, injurious. 

The conditions indicated in the markets of Pekin were substantiated 
by examinations in Pekin and in Tientsin. Pekin was an utterly 
destroyed city and very little of residences or gardens were left for 
examination. ‘Tientsin was little injured by the war, and a good many 
gardens were examined. Fruit growing in this region, however, does 
not occur to any extent, and the gardens simply exhibited a few trees 
and chiefly the ornamental plants of the region, notably the Chinese 
flowering peach, which is grown solely for its bloom, its fruit being 
diminutive and not edible. This peach I found nearly everywhere 
scatteringly infested with the San Jose scale, and always with it the 
ladybird, Chilocorus similis. This predaceous insect seemed to sustain 
the same roéle throughout north China as in Japan. At Tientsin, 
through the courtesy of the German medical authorities, I was able to 
make a microscopical examination of the scale insects, and demonstrated 
beyond question that they are the San Jose species. 
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Returning later to Shanghai, after making another short stop at 
Chifu, I made a thorough examination of the peach-orchard district 
lying to the west of this city, and in these orchards I found not a trace 
of the San Jose scale. Later I examined several of the small Chinese 
nurseries and gardens in and about the city, and in one of these nur- 
series I found on some young stock the San Jose scale. It was dying 
out, however, and evidently the climate of Shanghai and southward in 
China is not one which the San Jose scale can successfully endure. 
The difficulty is probably due to the excessive heat and the accompany- 
ing great moisture of the rainy season of summer, which probably 
develops a fungous disease and exterminates the scale. The plants of 
this whole region are notably free from scale attack, with the single 
exception of the holly, which is usually considerably infested with 
wax scale, Ceroplastes sp. 

Later I made a trip into the interior of China from Shanghai by 
houseboat, examining orchards and house plantings en route, but 
without finding a trace of the San Jose scale anywhere, nor any other 
scale insect, except in one or two instances. The greedy scale (Aspidi- 
otus cydonie?) was found once on a few twigs only, and an occasional 
very slight infestation, represented by a few specimens only, of the 
Diaspis pentagona, all bearing out the idea that the climate of this 
region is not suitable to the ready multiplication of scale insects. 

Below Shanghai one gets into a subtropical climate, and the orange, 
pomelo, and mandarin take the place of deciduous fruits. My ento- 
mological explorations were continued very briefly at Hong Kong, in 
south China, where in the markets I found the haw apple and crab 
apple from north China, and with considerable thoroughness in the 
British Straits settlements about Singapore and in Java, and later in 
Ceylon and the various points touched en route home. The San Jose 
scale story, however, ends with Shanghai. 

The question immediately suggests itself, why was not Japan early 
infested with this insect from her near neighbor, China? This would 
be expected as the natural and early result of the contiguity of the 
two countries. The explanation is forthcoming when the history of 
the political relationship of these two countries is investigated. China 
and Japan have been sworn enemies and jealous rivals in all past 
time, and commercial and friendly intercourse between the two coun- 
tries has been practically wanting. Japan, it is true, has taken her 
alphabet and much of her learning and civilization from China, and 
600 years after Christ her Buddhist religion also, which now divides 
honors with the native shinto religion of the country. All this has 
come to Japan, not from China direct but through Korea. Japan 
conquered Korea very early in the present era, 200 A. D., in the reign 
of the famous Empress Jingo, and has ever since claimed and exer- 
cised a greater or less sovereignty over this country. Reference to the 
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map of Asia indicates furthermore that Japan is not directly opposed 
to China, but to Korea and what is now Russian territory and Man- 
churia, and if she obtained any deciduous fruits from the continent, 
they came from Korea and not China. The orange and subtropical 
fruits were brought from the south, and in modern times whatever 
trade has been with China through the agency of the Portuguese and 
Dutch has been with the southern ports, where the San Jose scale does 
not exist. 

Practically the only relations which China has had with Japan 
anterior to the opening of the latter country to the commerce of the 
world was the sending early in this era of certain embassies demanding 
tribute from Japan. The reply to these embassies was to send back 
the heads of the ambassadors. Following this, two efforts were made 
during the reign of Kublei Kahn to conquer Japan. In both instances 
the enormous fleets of the great Mongolian conqueror were utterly 
destroyed by a hurricane, and every Mongolian or Chinaman that suc- 
ceeded in escaping the waves and getting ashore was promptly decapi- 
tated by the waiting Japanese. The Japanese made no attempt to 
conquer China until their notably successful war of 1895. 

It will be seen, therefore, that there has been very little chance of 
commercial intercourse between these two countries, and this explana- 
tion seems to be the chief one in accounting for the failure of an insect 
common in the region north of Pekin to reach Japan. Furthermore, 
it may be said that the commercial intercourse which has sprung up 
so actively in later years with Japan has been, so far as fruits and 
trees are concerned, solely with the region from Shanghai southward, 
and the introduction of fruits and the like has not been from China to 
Japan but the other way, and it is quite possible that the San Jose 
scale which I found at Shanghai was imported from Japan on stock 
sent over to the local Chinese nurserymen. 

As a matter of interest it may be here noted that the native home 
of the San Jose scale in China is a fairly weli shut-off region, and this 
accounts probably for the failure of this insect to become a world pest 
ages ago. The district in question is the hill region leading up to the 
mountains and Great Wall and comprises the northern and north- 
western frontier of China proper. Beyond the Great Wall on the 
north and west lies Mongolia, consisting chiefly of the vast desert of 
Gobi; to the northeast and separating the region from Manchuria and 
Korea is the little Gobi Desert; to the south and east lie the great 
alluvial plain, the product of centuries of mud carried down by the 
Yellow River—a region where cereals only are grown. 

These are all effective barriers, and especially so when considered in 
connection with the political conditions of the past. The alluvial 
plain on the southeast is not now and seems never to have been 
devoted in the least to fruit, and farther south the climate becomes 
“unfavorable, as already noted. 
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We have, therefore, as the original home of this insect a naturally 
shut-off area from which it could not easily escape under the conditions 
prevailing up to our own times. 

The means by which the San Jose scale came from China to America 
is a matter of interest and offers room for conjecture. The San Jose 
scale apparently reached California on trees imported by the late 
James Lick. It was known that this gentleman was a great lover and 
energetic importer of trees from foreign countries, and my own 
belief is that he imported from China, possibly through this same 
Dr. Nevius or some other, the flowering Chinese peach, and brought 
with it the San Jose scale to his premises. At any rate, I believe that 
this insect, which should now be known as the Ch/nese scale, came to 
this country on some ornamental stock from North China. 


PRELIMINARY REPORT ON THE IMPORTATION AND PRESENT 
STATUS OF THE ASIATIC LADYBIRD. 


( Chilocorus similis. ) 
By C. L. Maruattr, Washington, D. C. 


In this place a brief account only will be given of the importation 
of this ladybird and of the present outlook of the experiment. A 
detailed account of this insect, giving full life-history studies and 
- other points of interest. will be published elsewhere. It has already 
been indicated in the foregoing account of the search for the San Jose 
seale in China and Japan that this ladybird was everywhere present 
in both of these countries, feeding on the San Jose scale and Diaspis 
pentagona. ‘The latter scale insect, as was pointed out, is common to 
all eastern Asia, including Japan, and the East Indies, and undoubt- 
edly, from its wide distribution and local occurrence in most out-of- 
the-way districts, is a native of this region and has been spread about 
in times so remotely past as to be beyond determination. It is prob- 
ably a tropical species which has worked northward until practically 
the whole region as far as Pekin, in China, and the north island of 
Japan has been covered. Whether the ladybird, Chzlocorus similis, 
was in ancient times the natural enemy of the Diaspis can not be 
determined, although the more wide occurrence of the Diaspis might 
lead to this idea. This ladybird, however, like other members of its 
genus, is a general feeder, and will attack other scale insects, even the 
young of the unarmored scale insects as well as the Diaspine scales. 
Wherever it was found with the San Jose scale, however, it was very 
evident that it fed on this scale insect with perhaps even greater 
readiness than it did on the Diaspis, and in our experimental breeding 
cages in Washington it has bred faster and done better on the San Jose 
scale than on the Diaspis. 

After finding this ladybird so generally present with the San Jose 
scale, and apparently so efficient in keeping the latter within reason- 
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able limits, the desirability of introducing it into America was very 
evident. While in Japan I was unable to determine whether Mr. Albert 
Koebele, in any of his numerous importations, had sent this ladybird 
into California, but it seemed more than probable that he had done 
so, and I wrote to Mr. Koebele, at Honolulu, H. I., and some months 
later after I had made my shipments I received information from him 
that he had sent a lot of material to Mr. Alexander Craw, and that 
the latter had carried it through the winter successfully, but further 
than that he knew nothing of it. It is possible that the material 
introduced by Mr. Koebele has established itself in California. Since 
my return from the Orient, and within a few days, I have learned 
from Prof. J. B. Smith that he also had had some specimens of this 
insect sent to him from Japan by one of his Japanese correspondents. 
These were liberated at once in the fall in an infested apple orchard 
in New Jersey and nothing has been seen of the insects since, Profes- 
sor Smith believing that they perished. Judging from the small per- 
centage of survivors of those which I imported, I think it very likely 
that Professor Smith’s specimens all died during the winter. | 

Asa preliminary experiment to determine the possibility of shipping 
them across the ocean I collected, about the middle of August, a lot of 
the beetles in North Japan on trees infested with San Jose scale and 
carried them about with me in my travels for over two weeks in a tight 
wooden box with some infested twigs as food. These beetles, kept 
under conditions which certainly were not very favorable, being 
among other goods in my baggage, and subject to much shaking, came 
through the ordeal in perfect condition, and I shipped them to Wash- 
ington with a lot of othes collected, with the assistance of Mr. Hori, 
about Tokyo. 

Three packages were sent about the middle of September, and of this 
first sending some twenty odd specimens reached Washington in fairly 
good condition, active, and apparently uninjured, and Mr. Kotinsky, 
who was given the beetles in charge, from his records is able to say 
definitely that it was individuals from this first sending that success- 
fully overwintered. A sending two weeks later was made from speci- 
mens collected about Yokohama and Tokyo, together with a few taken 
in the interior hill region. A third sending was made from material: 
collected about Tientsin and later at Shanghai, the specimens at Shanghai 
being found feeding on the young of a wax scale on holly, the beetles 
occurring there in considerable numbers. The distance from Shanghai 
to America by boat is a week or ten days longer than from Japan, and 
six or seven weeks are required for their arrival at their destination 
in Washington. The sendings from China were received in rather 
poor condition, and Mr. Kotinsky assures me that all of the specimens 
of this lot which were alive when received died during the winter. 

On leaving Japan I had made arrangements with the entomological 
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authorities of the entra Experiment Station at Nishigahara, near 
Tokyo, to make additional sendings, and a little package was received 
early in the spring of 1902 from the chief entomologist of the station, 
Mr. Onuki. This material, however, came in a very bad condition, 
and the few surviving beetles soon perished. 

The material shipped in the first instance by me was in three wooden 
boxes, two sent through the mails and one personally carried across 
the Pacific by Miss Laura Bell, whom I had met in Japan, and who 
kindly promised to mail it to Washington as soon as she landed in 
Vancouver. All of this material and the subsequent sendings also, so 
far as I could control them, were mailed to take the Canadian Pacifie 
steamers to get the advantage of the northern and much cooler as well 
as shorter passage. Jam unable to determine, the record having been 
lost, whether the specimens which overwintered were those personally 
carried by Miss Bell or those sent through the mail. At any rate, but 
two individuals survived. It is possible that with proper precautions 
a much larger number could have been successfully hibernated, but 
they were kept indoors, and for part of the time in heated rooms, and 
the survival of two was, under the circumstances, a rather fortunate 
outcome. Furthermore, many of the beetles were possibly spent ones 
when collected. 

In April, after the eggs were recognized, the beetles and eggs were 
transferred to and kept in a jar in the greenhouse on fresh scale- 
infested twigs until larve were produced in considerable numbers. 
Undoubtedly a good many of the eggs first laid were overlooked 
because of the peculiar habits of oviposition of the beetle, which seem 
not to have been previous.y noted. Later on the eggs were dis- 
covered and some 50 larve were reared in this manner indoors. 
Afterwards the beetles and the larvee were from time to time trans- 
ferred to a big out-of-door cage, 6 feet square and 9 feet high, inclos- 
ing a plum tree thickly infested with Diaspis pentagona. Ultimately 
all of the indoor-bred larve were transferred to this tree, about 100 
altogether, and, judging from the rate of oviposition, at least 100 addi- 
tional eggs were deposited on the tree by the parent beetle before the 
latter perished. So far as we could determine, but one of the two sur- 
viving beetles was a female,and 200 eggs or more were obtained from 
her after a good many had been lost or thrown out with the wood on 
which she had been feeding before the eggs were recognized. 

The life period of these beetles is evidently considerable. The two 
imported ones which survived the winter were active and vigorous 
until about the end of May, when they perished, the supposed male 
preceding the female by about a week or ten days. They, in other 
words, had been kept in captivity for nearly a year, having been col- 
lected early in September. This would indicate a life period of at 
least twelve months, because they were necessarily more than a month 
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old from the egg wnen captured, and their lives were probably short- 
ened by the unusual conditions and experiences to which they were 
subjected. This long life is of very considerable importance in con- 
sidering the value of these insects as exterminators of the San Jose 
scale. Their fecundity is also considerable, as indicated by the actual 
securing of some 200 eggs from an imported specimen and under 
unfavorable conditions, not counting the loss of a good many eggs. 
It is not improbable, therefore, that a single female may be the parent 
of at least 500 young, and the period of usefulness of an individual 
may extend over twelve months. 

The egg is normally concealed under an adult female scale. In other 
words, the beetle selects a suitable scale, drags out the female scale 
insect, and either eats it while ovipositing or drops it, turns about and 
thrusts the ovipositor under the slightly lifted edge of the scale, and 
in two or more minutes deposits a single egg. This habit of oviposi- 
tion seems to be peculiar to this species. It was found later on, when 
the beetles became more numerous, and especially during the period 
when the old female San Jose scales were not so abundant, and the 
trees were covered with young scale insects, that other locations would 
be chosen by the beetle for oviposition, namely, under the loose edge 
of bark or like situation, or more rarely eggs would be deposited 
exposed on the bark. 

Later in the summer other large cages were built over some pear 
trees infested with San Jose scale. In all five such cages were built, 
each of the four later ones including two pear trees about ten years ot 
age but cut back to small size. In these cages the beetles throve 
wonderfully well. One cage in which two individuals, a male and a 
female, were placed in May, was swarming with beetles by the middle 
of July, and more than 100 beetles were taken from it for distribution 
elsewhere without greatly lessening the stock. 

The multiplication of the beetles at this stage was fairly satisfactory, 
not so much so, however, as it should have been if the experiment had 
not been interfered with by the presence of certain predaceous insects 
to be considered later, notably the wheel bug, two species of praying 
Mantis, lace-winged fly larva, and the larva of Adalia bipunctata, it 
being almost impossible to free these rather large cages from all of 
these insects. In spite of all the drawbacks, however, the beetles have 
multiplied to exceed 500 specimens, perhaps 1,000, by the 1st of July 
from the single overwintered pair, but one of which was presumably 
a female. 

We are making arrangements to ship these beetles to the entomolo- 
gists and State experiment stations this summer and fall, and we hope 
to establish this ladybird in the eastern United States. It feeds vora- 
ciously on the San Jose scale and on the Diaspis. The larve are eating 
all the time, and the rate of multiplication is such that five annua! 
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broods may be counted on, the third brood in our own breeding cages 
being under way in the latter part of June. Whether this ladybird 
enemy of the San Jose scale will really amount to anything as an efli- 
cient means of controlling this pest remains to be demonstrated. The 
San Jose scale is its normal and natural food. It multiplies rapidly, 
and a larval Chilocorus destroys an enormous number of young scale 
larvee ina day, by actual count 1,500 per day or about one a minute, 
but while actively feeding at the rate of 5 or 6 a minute. The main 
question to be decided is whether this insect can be successfully estab- 
lished in this country, and if so, whether our native predaceous insects 
will allow it to yield the full benefit which it should give in keeping 
down the San Jose scale. We make no extravagant claims, but believe 
that the experiment is well worth trying, whatever may be the 
outcome. “ 

It has been suggested that this ladybird is the same as our native 
species, Chilocorus bivulnerus, and, in fact, the superticial resemblance 
of the adults of the two species is so close that the greatest difficulty 
will be found in distinguishing them. The larve of the two species, 
however, are distinctly different in general appearance. The Asiatic 
has the skin of a reddish or flesh tint, the spines being black but less 
prominent than in our native species. The skin of our native species 
is a dull gray, and the general appearance of the larva, therefore, is 
decidedly black or dark, whereas the imported species, when full fed, 
isreddish. Furthermore, there are structural differences in the spines 
and hairs which will enable one readily to separate them irrespective 
of the difference in appearance, which is very striking. The bcetles 
also can be separated, as Iam assured by Mr. E. A. Schwarz, although 
careful anatomical and structural studies have not been made at this 
writing. The imported species is notably smaller on the average than 
our native species, and rather more brilliantly colored, and differs a 
little perhaps in the general shape or convexity of the wings and 
thorax. ,Furthermore, it feeds on the San José seale and the Diaspis 
~ naturally and normally. Our species, while it is often found in scale- 
infested orchards in the East, has never done very much good in the 
orchards, and does not feed and multiply on the scale in the way that 
it ought. For example, in the grounds of the Department of Agri- 
culture this year we have a little orchard of pear trees thickly infested 
with the San José scale—the orchard in which we are establishing this 
foreign ladybird—and yet in all the time during the spring and early 


«It may be added to the above that during the balance of the summer this beetle 
did very well in the little Department grove. About a thousand beetles were dis- 
tributed to various entomologists, from some of whom reports of considerable success 
have already been received. In Washington breeding seemed to stop toward the 
end of September, but we now have more than 2,000 beetles which will be over- 
wintered Next year we should have them in quantities for general distribution. 
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summer of this year that this orchard has been under constant and 
careful observation but one or two beetles of our native species have 
appeared, and but two of its larve have been seen on the trees. Yet 
within a stone’s throw of this orchard is a tree on the grounds of the 
Department infested with A. ancy/us, and on this tree, infested with 
a native scale insect, the Chilocorus bivulnerus has established itself in 
considerable numbers, probably several hundred larve being present 
onthe tree. The history of this ladybird in the East, and as further 
illustrated by the instance just mentioned, seems to indicate that it 
prefers our native scale insects and has not yet fully accustomed itself 
to the San José scale nor to the recently introduced Diaspis pentagona. 
It may take hold of these new scale insects in the course of years, but 
it certainly does not do so at present in a manner to be of any great 
assistance in keeping them in check.” In Florida and California 
especially on Citrus trees it is very abundant, as a rule, and an effi- 
cient enemy of scale insects. The imported species feeds normally 
and voraciously on the San José scale and Diaspis, and, if it survives 
our climate and can be established, we may ‘hope that it will accom- 
plish for us some, at least, of the good results which it was seen to 
achieve generally for China and Japan. 

In the matter of climate, it may be said that the region in which it 
occured in China and Japan will duplicate nearly enough the eastern 
United States or California. We have about the same summer and 
winter temperature and similar general conditions of rainfall and other 
climatic features, so that from this point of view there seems to be ne 
reason why the imported ladybird should not do well. 

That this ladybird or any other parasitic or predaceous insect will 
ever completely subdue the San José scale in the United States is very 
problematical, and there is very little doubt but that in future, as in 
the past, to free an orchard from this scale pest it will be necessary 
to take the direct and active means now being employed, such as the 
use of oil, or the lime, sulphur, and salt wash, or other remedies 
which experience shall demonstrate to be effective. What parasites 
or predaceous enemies may do is to keep this scale in check so that it 
will not be so generally abundant and destructive, and especially to 
keep it down in the thousands of small orchards and gardens where 
direct spraying operations would not often be undertaken by the 
owners. 

In particular districts it may even put a complete check on the San 
Jose scale for one or several years. That this is possible is indicated 


“Toward the end of July some 26 specimens of the native Chilocorus bivulnerus 
were caged over a San Jose scale-infested pear tree to make comparative studies of 
the life history and habits of the species. Unfortunately, however, all of these 
beetles perished, without our securing either eggs or larve. This rather astonishing 
and unexpected outcome seemed to be due to a distinct disinclination on the part of 
these beetles to eat the San Jose scale except in the most sparing manner. 


84 


by present conditions in portions of California. Mr. Craw reports 
in a recent letter that the San Jose scale is now exterminated in Santa 
Clara County, Cal., where it first appeared in this country. 


PREDATORY INSECTS WHICH AFFECT THE USEFULNESS OF 
SCALE-FEEDING COCCINELLIDZ. 


By C. L. Maruarr, Washington, D. C. 


When the breeding experiments out of doors were commenced with 
the imported Asiatic ladybird (Chilocorus similis), fears were early 
aroused for the success of the experiment on account of the abundance 
of predaceous insects“ in the small grove of pear, plum, and peach 
trees attached to the insectary of the Department, which it was pro- 
posed to use as a breeding ground, inasmuch as it was thickly stocked 
with San Jose scale. 

A great many egg clusters of the wheel bug (Prionidus cristatus) 
and egg masses of our native praying mantis (J/antis carolina) were 
found attached to the trunks and limbs of these trees. Furthermore, 
a large lot of the egg masses of the European praying mantis (Jantis 
religiosa) had been shipped to us by Mr. Slingerland of Cornell, and 
these had been placed in an open cage in the midst of this grove, so 
that the young could escape. The hatching of these egg masses had 
already begun. Later developments established the fact that both the 
wheel bug and these two species of praying mantis would feed on the 
larvee of Chilocorus and other ladybirds. In addition to this, as the sea- 
son advanced, the larve of the plant-lice-feeding ladybird, Ada/ia 
bipunctata, were also found to eat the larve of Chilocorus when their 
normal food was not readily available. 

The larve of the lace-winged fly (Chrysopa sp.) preyed more or less 
upon the Chilocorus larve in the breeding cages, eggs of the former 
insect being deposited on the outside of the wires in bunches in sev- 
eral instances, and the larve entering in some numbers. Perhaps 
some of the parent insects also hatched directly in the cage. A very 
careful search of tne cage had to be made for these Chrysopa larve, 
and a great many of them were destroyed. Comparatively few were 
found in the grove, and at least they were not numerous enough to 
occasion any serious alarm. 

The chief difficulty in the cage, however, arose from the presence of 
the Adalia bipunctata. This ladybird multiplies with astonishing 
rapidity, its eggs being laid in masses, and day after day 50 or 100 of 
its larve and pup were destroyed in this cage, and it was two or 
three weeks before a final clearance was effected. The cage tree was 
a fairly good-sized plum tree, and it seemed almost impossible to dis- 


« Relating to bird enemies of Chilocorus, I am assured by Messrs. Beal and Judd, 
experts on the food of birds, that Coccinellids are rarely found in bird stomachs, 
even in California, where such insects are very abundant. 
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cover and destroy all of the newly hatched and not very conspicuous 
Adalia larve on the leaves and twigs. The tree was badly infested 
with plant lice, and these furnished so much food for the Adalia larvee 
that very little damage was done to the Chilocorus: but that the former 
would eat the latter was proved by observation in a few instances, and 
by inclosing them together in a jar: the smaller larve of Chilocorus, 
our native species, b7vu/nerus, being used for the experiment, were 
eaten, but nearly grown larve—big spiny fellows—were let alone. 

The greatest menace to the safety of the Chilocorus larve is the 
wheel bug. It was comparatively easy to keep the outdoor cages free 
from this predaceous bug, but had no steps been taken to destroy the 
wheel bugs in the grove the success of the introduction of the Chilo- 
corus would have been very much jeopardized when the time came for 
their general liberation. These whee] bugs were observed feeding on 
the larve of Adalia and on the larve of Chilocorus. They did not 
feed on the scale insects, the latter being much too small for their 
notice, and it may be that the almost complete absence of our native 
Chilocorus in this grove is due to the very great abundance of the 
wheel bug. When our fears relative to the wheel bug were fully 
aroused, Mr. Kotinsky, of the Entomological Office, spent a day going 
through this little grove, destroying egg masses and killing the wheel 
bugs that had already hatched. He estimated that be killed 9,000 wheel 
bugs in this grove of not less than one-eighth of an acre, and subse- 
quent results indicated that even with that number destroyed a good 
many had escaped, and several later inspections had to be made to 
fairly free the trees. This wheel bug has become extraordinarily 
abundant in the vicinity of Washington in the last few years, and has 
been increasing in numbers very considerably in its northern range, 
which has already been pushed as far as New York and New England. 

All the egg masses of our native Mantis that could be found were 
collected and destroyed. Hatching, however, had already begun. 
The egg masses of the European Mantis were taken indoors and kept 
inclosed, and those that had not already hatched were allowed to come 
out and devour each other until the final extermination was effected 
by this natural means. The hatched and escaped mantides are with 
difficulty detected; they are of a dull grayish color, harmonizing with 
the bark and leaves, and their quick movements and their habit of 
keeping out of sight under leaves or running around to the other side 
of twigs when approached render their discovery difficult. All that 
were found in the grove, however, were destroyed. 

Of the five insects mentioned above, four are dangerous enemies of 
the larve of the scale-feeding ladybirds; and, in proportion to their 
numbers, the benefits from such ladybirds will be decreased.“ 


@A single instance was noted by Mr. Kotinsky, in late July, of the feeding ofa 
larva of a Telephorus on a Chilocorus larva. 


86 


The observations and experience of this spring have brought into 
question the real value, as aids to the fruit grower, of the four pre- 
daceous insects mentioned and others of the same class which have 
general feeding habits. The evidence points very strongly to the 
conclusion that such insects do more harm by destroying beneficial 
species like the ladybirds feeding on scale and plant-lice than they will 
ever do good by eating larve or other soft-bodied plant-feeding insects. 
In other words, the injurious insects which they may feed upon toa 
greater or less extent are almost without exception species which are 
very easily controlled by other means, viz, by insecticides or methods 
of cropping. On the other hand, the beneficial insects which they 
destroy, as notably the larve of ladybirds, which feed on plant-lice 
and scale insects, include a group of insects of special importance and 
value to the horticulturist, for the reason that they feed on insects 
which are not easily controlled by other means, and which, if kept in 
control by natural enemies, may never require the expensive and, to 
the plants, dangerous treatment necessary to effect their artificial 
destruction. As a general proposition, therefore, I am inclined to 
rank all general-feeding predaceous insects as injurious and distinctly 
prejudicial to the interests of the horticulturist and farmer. The 
introductien, therefore, of any such insect, as, for example, the 
European Mantis religiosa, or efforts at their wider dissemination, are 
mistakes, which, in my opinion, will come to be regretted very keenly 
in the future. Instead of protecting these insects, I believe it will be 
much more to the general advantage to destroy all egg masses of 
mantids and the wheel bug; and to view the lace-winged flies with 
suspicion, if not to class them as absolute foes. 


ADDENDUM. 


A very important hymenopterous parasite must be added to the list 
of natural enemies of the Asiatic ladybird. To our very great disap- 
pointment and astonishment, early in September it was found that the 
pupz of the last brood were much parasitized, causing a loss of more 
than 10 per cent of this brood. As many as could be of these para- 
sitized pup have been collected, and from them has been reared a 
little Chaleidid fly, Syntomosphyrum esurus Riley, from five to seven 
parasites coming from-each pupa. This insect belongs with a group 
of secondary parasites, but no trace of the primary parasite could be 
found in any of the pup examined, although later breeding may 
develop the primary parasite during the winter or next spring. The 
larvee were found free in the abdominal cavity of the Chilocorus pupa, 
and ultimately all of the substance of the pupa disappears. In one or 
two cases where parasitism had only just begun to make itself evident, 
half-grown larve were found. These were filled with the yellow fiuid 
contents of the Chrysomelid, and were orange yellow in color. The 
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older larve in the nearly empty shells of the pup were whitish in 
color. That all of these larvee are of the parasite mentioned above 
can not be definitely said. Dr. Howard, who examined the material 
with the writer, is of the belief that the primary parasite will prove 
to be Homalotylus obscurus How., the common coccinellid parasite of 
this country. If the parasite bred proves to be a true secondary para- 
site, as believed, its presence in such numbers in the pupz of Chilocorus 
is a matter for gratification. If, on the contrary, it be a primary 
parasite, it seriously threatens the success of the imported Chilocorus 
and all allied ladybirds. The status of this parasite is given in the 
appended note by Dr. Howard: 


All of the Tetrastichinze known and whose exact host relations have been deter- 
mined are hyperparasites. Syntomosphyrum esurus Riley has never been proved to be 
either secondary or primary. It is or was a common parasite of Aletia argillacea in 
the cotton fields of the South late in the summer. It issued frequently and in great 
numbers from old chrysalids left hanging bare upon the cotton stalks. The chrysa- 
lids on being opened were found full of this parasite, and no trace of a primary parasite 
was ever found. Hence this insect was considered in Bulletin 3 of the United States 
Entomological Commission, and in the Report on Cotton Insects, by J. H. Comstock, 
published by the Department of Agriculture in 1879, to be a primary parasite. The 
question as to whether it might not be a secondary parasite was raised by me in the 
Fourth Report of the United States Entomological Commission. It was reared, as 
recorded in Bulletin 5 (Technical Series), of this Division, by Dr. A. D. Hopkins, at 
Morgantown, W. Va., from Orgyia leucostigma. It was reared abundantly in 1896, in 
the late winter and. early spring, at Washington, D. C., from the chrysalids of 
Hyphantria cunea. Moreover, it was reared by F. M. Webster, in 1889, on May 3, 
according to the notes of the Division, from the galls of Trypeta gibba Loew on Ambrosia 
artemisixfolia. But these Trypeta galls, especially late in the season, are apt to con- 
tain several different kinds of insects, not only primary parasites, but frequently 
lepidopterous, coleopterous, and dipterous larvee, so that the rearing from the gall 
means nothing at all; the presumption, however, being that the insect came from 
the Trypeta either as a primary or a secondary parasite. 

Summing this evidence all up, we have the insect reared undoubtedly from lepi- 
dopterous chrysalids and from coleopterous chrysalids—that is to say, the Coccinel- 
lids under consideration—and also possibly from dipterous insects. Unity of habit— 
that is to say, unity of host relation—is so marked among the Chalcidide that wher- 
ever such a diversity in the apparent hosts occurs it has become my rule to place 
such parasites as undoubtedly secondary or tertiary parasites. The primary para- 
sites of a given group of insects belong to certain definite groups. Examples are so 
numerous that they need not be mentioned. In no case in the whole family, to my 
knowledge, are the parasites of a single genus parasitic upon more than one order of 
hosts, and in some instances they are confined even to individual families of hosts, 
and the assumption that a single species of Chalcidid may be reared from Coleoptera, 
from Lepidoptera, as well as possibly from Diptera, is almost an absurdity. These 
are the principal reasons upon which I base my belief that Syntomosphyrum esurus 
is a hyperparasite. 


After the reading of these papers they were opened for discussion. 
Mr. Webster commented on the value of what Mr. Marlatt had 
accomplished, and felt that the least the Association could do was to 
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extend to him a vote of thanks. He then made a motion to that 
effect. Mr. Webster, continuing, stated that it would have been 
exceedingly interesting if Mr. Marlatt could have gone to Korea, 
but doubtless this was not possible. The main object, however, was 
accomplished. He wondered if Mr. Marlatt would not have had as 
good success with material gathered from Europe instead of Japan 
and China. He did not consider that there was quite so much danger 
from our native predaceous insects as Mr. Marlatt had suggested, and 
called attention to the value of the twice-stabbed ladybird in clearing 
maple trees badly infested with the common maple Pulvinaria. The 
occurrence of Chilocorus similis in Europe would indicate that it had 
a variety of host insects, and that it would feed on almost any species 
of scale. The insect, however, seemed to have acquired a greater 
taste for the San Jose scale than any other of the scale insects, and 
he thought that it would gain about the same status of importance 
and abundance as other native species, but that it would probably be 
a little more fond of Aspidiotus and Diaspis species than is C. bivul- 
nerus. Mr. Webster was very glad that the studies in Japan and 
China had been made, and thought American entomologists had a 
great deal to thank Mr. Marlatt for. : 

Mr. Scott rose to second the motion made by Mr. Webster. He 
considered this one of the most important attempts in experimental 
entomology, and thought Mr. Marlatt was to be congratulated as con- 
tributing such valuable work along this line. 

The president then put the motion, and it was heartily carried. 

Mr. Smith stated that Mr. Marlatt’s paper had interested him 
greatly, and he considered that the most important feature of the 
work was that Mr. Marlatt had shown that China was the native home 
of the San Jose scale, and that it was there kept in check by native 
insects. The question had always been, however, whether the enemy 
which kept it in check in its home would do the same in the eastern 
United States. He felt satisfied from investigation in California that 
our native species was there one of the most active enemies of the San 
Jose scale. He had found there, quite early in the season, that not 
only had there been a brood of the ladybird larve before the scale 
began to breed, but that eggs were already scattered over the trees 
for a second brood. He had seen larve as well as adults feeding on 
the dormant scale. He felt quite certain that this was the insect doing 
most good in keeping the scale in check in that State. Just why the 
beetle would not breed with us in the East as continuously he was at 
a loss to explain. He had watched it for several years, and was con- 
vineed that it did not have more than two broods a year in New Jersey. 
He stated that the beetles were eating on his trees at present, but not 
at the same rate as in California. He had found them on trees that 
had never been treated as well as on those which had been treated. 
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He had in his experiment orchard a number of trees that had never 
been treated, which showed resisting qualities and did well. The scale 
never increased beyond a certain point, and then practically died off. 
He had never found any wheel bugs in this orchard, so that these 
could not be considered in accounting for the disappearance of the 
ladybirds. They should hardly rank as enemies, but might form an 
important factor in the destruction of the larve of this ladybird 
beetle if it really appeared in considerable numbers. He knew that 
many of our predaceous insects eat a great variety of food. The 
wheel bug will eat a webworm, the Jarvee of the elm-leaf beetle, or 
anything else in its way with equal pleasure. 

Mr. Smith had been able to determine positively that the larva of 
the two-spotted ladybird eats the young crawling scale larve. He 
thought, as a result of his observations in California, that there was a 
possibility that the California species of Chilocorus was different from 
our Eastern form, though they were quite similar in appearance. He 
had had a number in the early stages and could not make out any dif- 
ference between them. One year 200 California specimens had been 
sent to him, and in comparison with the Japanese specimens and those 
from the eastern United States he was not able to tell which came 
from one place and which came from the other. To secure the lot that 
had been imported from Japan, he wrote to every entomologist in that 
country whose address could be secured. Individual letters were sent, 
with offers to pay all expenses, and in this way a considerable number 
of two species were secured, one a large form, the name of which 
was not remembered at that moment, and the other a smaller species, 
Chilocorus similis. ‘These beetles were taken to a very scaly orchard 
and liberated on the trees at a season of the year when all stages of 
the scale were present, and when there was an abundance of time for 
the beetles to deposit eggs. So far as he knew there had been no sur- 
vivors. He had not been able to find any larve and had not recognized 
the difference between those of the twice-stabbed ladybird and those 
of the Chilocorus similis until Mr. Marlatt had pointed it out in his 
paper. He considered that Mr. Marlatt was very conservative in his 
claims in regard to the imported beetles and thought his suggestions 
well worth the trial. He was in doubt as to the importance of the 
injury resulting from the wheel bug, but stated that this species did 
considerable good in controlling the fall webworm. In response to a 
query, Mr. Smith stated that the Chzlocorus similis had been placed 
in the orchards referred to three or four years ago. He further stated 
that the orchard had been pretty well cleaned of scales by other 
means, but that he had never seen any descendants of the imported 
insects. ; 

Mr. Sanderson observed that C. dévulnerus was very common in 


. 


Delaware and that he knew of several orchards where it kept the 
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Forbes scale in check. The Forbes seale would sometimes become 
quite injurious and peach trees would often be killed. It was his 
observation that the (. dévulnerus was largely instrumental in con- 
trolling this species, and while he had observed the wheel bug to be 
very common, yet he had never noticed that it fed on the larva of 
this beetle. 

Mr. Felt stated that he desired to congratulate Mr. Marlatt on his 
efforts in searching for the native home of the San Jose scale and pro- 
curing its natural enemies. He stated that there were no wheel bugs 
in New York State, so that this insect could not have a hand in destroy- 
ing parasites. He stated that there were very few of the (1 b/vulne- 
rus. So far as his observations went, he considered the ladybirds 
most valuable as enemies of plant-lice. Plant-lice were very abundant 
in Albany in 1897, and ladybird larve were so very numerous as to 
attract considerable attention. 

Mr. Hopkins remarked that there was great difficulty in determin- 
ing the different species of closely related scolytid beetles, and sug- 
gested the importance of a close study of closely related species in all 
stages to definitely determine their distinctness. As an example, two 
scolytids had been described from Germany as different species, but 
were afterwards considered the same. After a close study, however, 
he had found that the two European species belonged to two quite 
distinct genera. On close study he had found striking differences, not 
only in habits, but in structure. 

The next paper was presented by Mr. Quaintance. 


ON THE FEEDING HABITS OF ADULTS OF THE PERIODICAL 
CICADA. 


( Cicada septendecim L.). 
By A. L. QuarnTance, College Park, Md. 


But little accurate observation seems to have been made on the 
feeding habits of the adults of the periodical cicada, or so-called 
seventeen-year locusts. A review of the rather scant literature on 
the subject indicates also that considerable diversity of opinion pre- 
vails among entomologists and others as to the extent to which they 
feed, and, on the whole, the opinion probably prevails at the present 
time that the adults, particularly the males, feed but little, if at all, 
during their brief aerial life of about thirty days. The first note in 
reference to this point which I have seen is by Messrs. Walsh and 
Riley, in the American Entomologist, Vol. I, p. 67 (1868). It is here 
stated, under a general discussion relative to the sting of the period- 
ical cicada, that ‘‘the beak is an organ which both sexes of the 
cicada possess, and by which they take their nourishment. We have 
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ourselves seen them insert it into and extract it from the branches of 
different trees, and know that the operation is quite rapid and that 
the instrument is quite sharp and strong.” The same statement was 
repeated by Professor Riley seventeen years later.“ Professor Riley 
also adds a note in reference to an experience of Mr. Gustavus Pauls, 
in which an apricot tree was so severely injured by the puncture of 
their beaks in the course of feeding that he took from the tree : 
gallon of coagulated sap; and he attributes the death of some of his 
trees to this cause. In the course of his observations on the seven- 
teen-year locusts on Staten Island in 1894,? Mr. W. T. Davis says: 
**The black birch and sweet gum were also great favorites, both as 
depositories for the eggs and also from which to draw sustenance. It 
Was no uncommon matter to see rows of cicadas along the branches of 
the sweet gum, each insect with its proboscis stuck into the bark.” 
He also adds, speaking of sumach (hus glabra): ** Though the cicadas 
were fond of sucking the sap of this bush, yet they rarely tried laying 
egos in its tissues.” 

According to Dr. J. B. Smith,’ ‘‘very little injury is done in feed- 
ing, the food consisting of sap of trees of many kinds.” Dr. A. D. 
Hopkins“ states that the adult cicadas feed but little, if at all. 

In our latest and most authoritative report on this interesting species, 
Bulletin No. 14, new series, Division of Entomology, United States 
Department of Agriculture, by Mr. C. L. Marlatt, it is stated, doubt- 
less after due consideration of all the evidence bearing on the subject, 
under the caption ** Food habits of the adult insects,” p. 72, that ‘*the 
taking of food in the adult stage seems to be of rare occurrence, and 
has been observed and commented on by a few of the entomologists 
who have studied the species. That the periodical cicada feeds at all 
has even been questioned, and it-is quite possible that in some of the 
cases where it was supposed to have been feeding, the action of the 
insect was misinterpreted. Such feeding is limited, at any rate, to — 
the female, as in this sex only do we find a perfect digestive apparatus, 
that of the male being rudimentary.” 

My attention was called to this question during the height of the 
abundance of the present brood by the receipt of a letter from a cor- 
respondent to the effect that the cicadas were feeding on his orchard 
trees, and desiring a remedy. After writing him to the effect that he 
was doubtless mistaken in his observations, as the cicadas fed but lit- 
tle, if at all, in the adult stage, a visit the following day to a near by 
orchard of three or four-year-old apple and pear trees showed that 


“Bulletin 8 (0. s.), Div. Ent., U. S. Dept. Agric., p. 14. 

DNat. Science Association of Staten Island, Vol. IV, No. 9, September, 1894, 
pp. 33-35. 

“Bulletin 95, New Jersey Agricultural Experiment Station, p. 5. 

@ West Virginia Expt. Sta. Bul. 50, p. 9, and Bul. 68, p. 265. 
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the insects were there in great numbers and were feeding quite gen- 
erally. On practically every tree both sexes were to be observed, 
ranging in numbers from 10 to 40, with their beaks stuck straight. 
down against the bark, to all appearances feeding after the usual 
manner of homopterous insects. In numerous instances the insects 
were observed, when disturbed, extracting the thread-like sete from 
the plant tissue. The insect occurred most usually, in this young 
pear and apple orchard, along the trunks and larger limbs, which, 
early in the morning and rather late in the evening, were frequently 
quite wet with sap which had exuded from the punctures made by the 
setee of the cicadas. This exudation of sap was frequently noticed to 
immediately follow the withdrawal of the sucking apparatus of the 
insects to such an extent as to run down the trunk a distance of 4 or 5 
inches, and the loss of sap in this way and that taken up by the 
insects would apparently be a considerable drain on the vitality of th 
plant. | 

Since the date of making the above observation at College Park on 
June 5, I have paid special attention to the feeding habits of the cicadas 
in other parts of Maryland, where my work has taken me, and without 
exception, in every place visited throughout the range of the insect, 
both sexes have been observed to be feeding in greater or less abun- 
dance. At Hancock, in Washington County, the cicadas were very 
numerous in a young apple orchard, from 6 to 18 being noted on the 
several trees closely examined. At Annapolis Junction, in an orchard 
of two-year-old peach tiees, the insects were exceedingly abundant, 
both feeding and ovipositing. On one undersized tree in this orchard 
twenty-four cicadas were counted, each with its beak stuck straight 
down against the bark, and the tree was quite wet along the larger 
limbs and trunk by the sap exuded from the punctures made. In 
large oak, maple, and probably other trees, the insects feed very 
generally in the higher parts of the tree on the more tender branches 
and limbs. I have been able to establish this by numerous observa- 
tions with an opera glass from the higher windows of the several col- 
lege buildings, which are surrounded with large trees of doubtless the 
original forest growth. This habit of feeding in the higher parts of 
forest trees will doubtless account to some extent for the opinion that 
but little, if any, feeding is done, since here there would ordinarily 
be but little chance of observation. While no attempt was made to 
determine the various plants used as food, the cicada was observed 
feeding on the following: Apple, pear, peach, Japan plum, maples 
and oaks of several species, Carolina poplar, elm, hickory, and //ex 
Opacd. : 

To determine more definitely the extent to which the beak and sete 
of the cicada were inserted into the tissues of the food plants, many 
beaks were snipped off, by the use of a fine pair of scissors as close to 
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their origin as possible, while the insects were in the act of feeding. 
A block of wood containing the sete was cut from the tree and sec- 
tioned with the microtome (Plate 1). The accompanying photo- 
micrograph illustration shows a section thus prepared with the beak 
and sete inserted. ‘The beak, in this case, was taken from a male 
feeding on the Carolina poplar. Many sections have been made, and 
show no appreciable points of difference from the one illustrated. It 
will be noted in the illustration that the sheath penetrated somewhat 
into the bark, but is not pushed into the harder wood. In all speci- 
mens examined, this seems to be true, the beak being pushed only 
slightly into the outer hark, while the sete are thrust to variable 
depths into the cells of the plant. 

Despite this evidence as to the fact that the adult cicadas feed, 
which in the case of almost any other insect would have been convince- 
ing, doubt has recently been expressed as to whether it could be con- 
sidered true that the cicada feeds in the sense of taking nourishment. 
The use of the mouth parts as above illustrated was considered to be 
the result more of hereditary instinct than anything else, and, while 
it was admitted that the beak might be thrust into the tissues, this 
was considered to be simply a sampling or tasting of the juices of the 
plant on the part of the insect. At various times, but particularly 
rather late in the evening, both sexes of cicadas have been taken from 
trees in the act of feeding, and quickly opened, so as to expose the 
stomach, or so-called crop, and this has been found in many instances 
to be distended several times its usual size with the sap taken from 
the trees. 

According to Marlatt (1. c.) the alimentary tract of the male is con- 
sidered to be rudimentary, and no food is taken by this sex. As 
shown in the foregoing, males have been observed many times in the 
act of feeding, and the photograph to which attention has been called 
shows the setz of a male in the tissues of the plant. Males, as well 
as females, have been taken in the act of feeding, and their stomachs 
found distended with sap. Furthermore, dissections of the alimen- 
tary tract of the male shows that it is not rudimentary, but apparently 
normally developed for this group of insects. The intestine, while 
small, is continuous to the anus, and is reasonably large for insects 
subsisting on liquid food. The cesophagus and salivary glands are 
well developed, while the stomach and crop is rather large and capa- 
ble of considerable distention. 

The sete are long and tubular and much coiled with the intestine, 
all being more or less bound together with tracheal threads, so that 
dissection is rendered somewhat difficult. On the whole the alimen- 
tary canal of the male seems to be as fully developed as that of the 
female. It may be mentioned as a point of importance in this con- 
nection that both sexes void quantities of fluid excrement from the 
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anus, as I have frequently observed, and which is very noticeable on 
the lower foliage and on the ground, under trees inhabited in some 
numbers by the cicadas. This discharge of fluid could not reasonably 
go on without the insect’s taking food from time to time. 

From the evidence in hand I am led to believe that both sexes of 
the periodical cicada normally take food in the usual sense of the 
word, and that in the case of young orchard trees, at least adjacent to 
woods, where the insects are likely to be abundant, injury may result 
to the plants attacked. 


In discussing this paper Mr. Marlatt said that he wished to con- 
gratulate the author on haying presented the first really thorough and 


careful observations which had ever been made on the feeding habits - 


of the periodical cicada. Referring to the published statements in his 
Bulletin No. 14 on the feeding habits of these insects, he said that at 
the time this bulletin was written it was impossible to make field 
observations, and that most of the statements relating to food habits 
were drawn from general literature on the subject, but they included 
the reported observations of some of the best entomologists which this 
country has had, namely, Walsh, Riley, and Smith. In his own per- 
sonal observations he had never noticed the cicada giving any special 
evidence of feeding. He was very glad that Mr. Quaintance had gone 


into the matter so fully, and felt convinced that it had been demon- — 


strated that the cicada does normally and frequently, but perbaps not 
invariably, take liquid nourishment from trees and plants. 

Mr. Smith thought that Mr. Marlatt was justified in his statements, 
and it was his opinion before hearing this paper that the digestive 
system of adults of the periodical cicada was rudimentary and not 
adapted to carrying off food stuffs. He had observed it feeding and 
had some twigs punctured for feeding purposes, but had often examined 
the digestive organs of both sexes and came to the conclusion that the 
cicada did not feed as a rule. Most of his examinations, however, 
had been made on specimens that had been dead for some time, and it 
was probable that the digestive organs had quite collapsed. 

Mr. Quaintance stated that the intestine of the cicada was very 
small and thread like and was closely attached to the inner surface of 
the dorsum of the abdomen of the insect, and unless the dissections 
were carefully made, and under water, it would be readily overlooked. 

Mr. Marlatt, in further discussion of the food of cicadas, said they fed 
quite industriously during the warm season of each of their seventeen 
years of underground life, and that it was, therefore, not unreasonable 
to suppose, in the absence of direct evidence to the contrary, that for 
the short period of their aerial life the nourishment previously gained 
would suffice, and hence the feeding in the adult stage might reason- 
ably have been supposed to be a matter of chance. In his own obser- 


95 


vations he had never noticed the cicada feeding, and he thought it still 
open to question whether it was always necessary for the adult cicada 
to take food. That they did take food Mr. Quaintance had clearly 
shown. He doubted very much, however, whether the puncturing 
which they did to trees and the small amount of sap taken caused any 
special damage to the plant attacked. As an argument for the neces- 
sity of feeding of the periodical cicada might be mentioned the fact 
that when kept in confinement for a few days without food they 
invariably die. 

Mr. Hopkins called attention in this connection to certain insects 
that can live a long time without food. Both the larve and adults of 
a clerid beetle, collected by him in Germany, had lived several months 
without food in little vials. 

Mr. Quaintance queried if the feeding habits of adult cicadas might 
not possibly vary with different broods. He asked for information as 
to the relative abundance of the dwarf (cassin7) variety. 

Mr. Marlatt replied that he had had at different periods opportunity 
of witnessing three broods of the periodical cicada. In the first two 
of these he had failed to notice any of the smaller form, all of the 
specimens being of the normal large size. The present year fully 50 
per cent of the early appearing individuals were of the small form. 
He had been informed also by Professor Galloway, who had made a 
trip through the West to St. Louis during the cicada prevalence, that 
the woods were filled with the deafening noise of a cicada, the song 
being entirely different from the ordinary one. From Professor 
Galloway’s description the small cicada was undoubtedly the one 
heard, indicating its general abundance this year throughout the range 
of the brood. 

Mr. Hopkins stated that in 1897 the small variety was very abundant 
in West Virginia, and that it came later than the others. 

Mr. Quaintance remarked that the small form came after the large 
form had disappeared to a considerable extent in Washington 
County, Md. 

The meeting then adjourned to reassemble at 2 p. m. 


AFTERNOON SESSION, SATURDAY, JUNE 28, 1902. 


The meeting was called to order by the president, who called for the 
report of the committee on membership. The committee reported as 
follows: 

REPORT OF COMMITTEE ON MEMBERSHIP. 


Your committee to consider the question of membership would report as 
follows: 

We recommend the adoption of a by-law to the effect that it be the duty of the 
officers of the Association, each year previous to the annual meeting, to carefully 
examine the list of members and recommend to the Association the dropping of such 
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names as have in their opinion no further place upon our roll; such recommenda- 
tions to be acted upon by the Association, and a vote of two-thirds of the members 
present to be sufficient to drop any name. . 

That in the interpretation of the paragraph of the constitution regarding the 
election of new members it be understood that an ‘‘economic entomologist’’ is a 
person who has been trained in entomological work and whose known work or 
published papers show him to be capable of conducting original work in economic 
entomology. . 

That the term ‘‘ practical entomologist,’’ referring to associate members, be held 
to indicate persons who have done general work in entomology and who have, by 
published papers or otherwise, given evidence of their attainments in such work. 

That associate members be listed separately in the published roll or the fact that 


they are associate members be indicated in the list. 
HERBERT OsBorNn, Chairman. 


JoHn B. SmItrH. 
E.. P. FEevt. 


This report was unanimously adopted; and the report of the com- 
mittee on resolutions was then read and adopted, as follows: 


REPORT OF COMMITTEE ON RESOLUTIONS. 


Whereas, the effect upon fruit trees of oil sprays for the San Jose scale has been 
very diverse in different States, and a study of the chemical composition of the 
petroleum oils used and their physiological effect upon fruit trees seems desirable: 
Therefore, be it 

Resolved by the Association of Economic Entomologists, That the attention of the 
honorable Secretary of Agriculture be called to the desirability of the Department’s 
undertaking a joint chemical, entomological, and physiological study of the problems 
involved. 

Resolved, That we appreciate most fully the past favors of the Department of 
Agriculture in publishing the proceedings of this Association, and respectfully 
request that the proceedings of the present meeting be published as heretofore. 

Resolved, That the thanks of the Association be tendered to Dr. W. J. Holland, 
and to the citizens of Pittsburg, whose favors have rendered the comforts and 
pleasures of the members in attendance at this meeting a feature to be remembered. 

Resolved, That this Association has listened with great interest to the report of 
Mr. C. L. Marlatt’s explorations in Japan and China to study the San Jose scale and 
its natural enemies, undertaken largely at his own expense; that we feel that the 
subject of applied entomology in America has been greatly developed and advanced 
thereby, and that we asan Association hereby tender to Mr. Marlatt our thanks for 
his generous and unselfish labors. 


Respectfully submitted. 
F. M. Wesster, Chairman. 


HERBERT OSBORN. 
W. E. Rumsey. 


REPORT OF COMMITTEE ON NOMINATIONS. 


The committee on nomination of officers for the coming year 
reported as follows: 
Dr. E. P. Felt, Albany, N. Y., president. 
Mr. Wm. H. Ashmead, Washington, D. C., first vice-president. 


Prof. Lawrence Bruner, Lincoln, Nebr., second vice-president. 
Prof. A. L. Quaintance, College Park, Md., secretary and treasurer. _ 
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The report of the committee was unanimously accepted, and the 
secretary was instructed to cast the ballot for the Association. 

The secretary presented the name of Mr. E. G. Titus as a candidate 
for membership in the Association. This name was proposed by Mr. 
Webster, who explained somewhat at length the training which Mr. 
Titus had had, the work he had done and his eligibility to member- 
ship. After some discussion by members Mr. Titus was elected to 
active membership. 

There being no further business before the Association, the regular 
program was resumed: 


NOTES FROM DELAWARE. 
E. DwiGHt SANDERSON, Newark, Del. 


At the last meeting of the entomological section of the Association 
of Agricultural Colleges and Experiment Stations the writer described 
the differences between the more common species of aphis affecting 
the apple and pear, and a further report concerning them will be found 
in the 13th report of the Delaware Agricultural Experiment Station, 
now in press. Our most common species, usually written Aphis mali 
Fitch, is entirely distinct from A. madi of Fabricius, which is a syno- 
nym of A. pomi De G., and the name A. malz must therefore be 
abandoned. I have consequently described Fitch’s species as Ap/i/s 
Jitchii n. sp., in recognition of his very careful description of it. This 
name must be regarded as somewhat tentative, however, as Prof. 
Slingerland is of the opinion that Ap/zs annuze Oestlund will probably 
prove to be the same species, in which case it would have priority, 
and there are certain European species which further study may show 
to be identical. Meantime the name jtchzz will clearly designate the 
species discussed, and the confusion formerly existing will be obviated. 
This spring I again attempted to breed this aphid in the insectary 
upon wheat and various grasses, but seemed to fail entirely, none 
being observed to reproduce on them, either when inclosed in glass 
cylinders or when free. I also carefully examined a number of wheat 
fields and various pieces of grass at the time the aphides were migra- 
ting from the apples without finding them on the grass. Having 
found no aphides on the grasses in the insectary up to June 1, they 
were not examined again until June 25, when I found one of them 
well covered with an elongate yellowish-white aphis which had caused 
the leaves to wilt and become streaked with white. These aphides 
were decidedly elongate, with cornicles and cauda concolorous with 
body, cornicles tipped with black, antenne and eyes black, and some- 
times with a greenish and sometimes a reddish splotch at the bases of 
the cornicles, but usually without such marking. A few pupe were 
observed but no winged females. It is possible that this may be the 
same species as the spring form on the apple, as it has certain ** ear 
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marks,” though in general it is entirely dissimilar. Should it prove 
to be the same, there must be a very enormous and decidedly remark- 
able mortality of the winged females migrating from the apple in 
May, for which there seems no good reason. 

Aphis pomi DeG. seems more abundant than usual this year and 
becoming more widely distributed. It is unquestionably one of the 
worst insect pests of the young apple orchard and of old trees being 
top-worked, and how best to combat it is somewhat of a problem. 
It should be noted that some varieties of apples are decidedly prefer- 
red to others by the aphides, trees of another variety next to badly 
infested trees often remaining unmolested. Very frequently this 
season I have found colonies of this species of a bright orange-yellow 
color instead of the typical bright green, and also intermixed with 
the green forms. This striking variation has not been previously 
observed so far as recorded, and I regret that I have been unable to 
ascertain whether the yellow aphides reproduce the yellow form. 

Owing to the manner in which they curl the leaves, Aphis sorb/ and 
pom are exceedingly difficult to combat; Aphis jitchii rarely does 
sufficient damage to warrant treatment. Washes of whale-oil soap, 2 
pounds to a gallon of water, and lye 6 pounds to 50 gallons have both 
failed to destroy the eggs. Prof. Aldrich reports having killed the 
egos with 33 per cent crude petroleum with water, using a heavy 
western oil of .954 specific gravity. We have sprayed several young 
trees with pure crude petroleum (** insecticide oil”), and though there 
seemed to be fewer young aphides on these trees, there were enough 
to soon stock the tree with lice. It seemed probable that the gummy 
residue left upon the surface of the bark was fatal to many of the 
newly hatched lice, as the crude oil had undoubtedly had a beneficial 
effect. 

Fifteen per cent kerosene mixed with either water or Bordeaux 
mixture has not proven very satisfactory for destroying the aphides; 
20 per cent kerosene seems more effectual and fairly satisfactory; 15 
or 20 per cent crude petroleum is quite effectual and does no injury to 
the trees. When mixed with Bordeaux mixture it tends to make the 
latter collect in drops, and this is therefore an undesirable combina- 
tion. Kerosene mixed with Bordeaux mixture and Paris green gives 
as even a coat upon the foliage as without the kerosene, and would 
seemingly form a perfect insecticide and fungicide where it can be 
used to advantage. 

I am inclined to the view that in many cases the kerosene sprays 
are not effectual owing to the improper working of the pump. Kero- 
sene emulsion made with soap and diluted to contain 15 per cent kero- 
sene has failed to destroy the lice. Whale-oil soap, 1 pound to 6 and 
8 gallons of water was ineffectual, though 1 pound to 7 gallons was 
fairly satisfactory. The latter is rather too strong, however, to use 
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on tender foliage. Rose-leaf insecticide, an extract of tobacco, one 
part to from 25 to 40 parts of water, is the most satisfactory spray we 
have used against these aphides. It is, however, most disagreeable to 
apply and rather too expensive for extensive use. Undoubtedly 
tobacco water made by boiling 1 pound of refuse tobacco in 1 gallon 
of water, with an equal amount of water added, will prove to be a good 
remedy, though we have been unable to give it a thorough trial. 

The most satisfactory method of destroying these aphides on young 
trees is by fumigation. In 1899 we made several tests in fumigating 
them with hydrocyanic acid gas and found that they could be readily 
destroyed in ten or fifteen minutes. This spring we had a fumigator 
of the Geneva type constructed, covering it with strong muslin, which 
was thoroughly painted with thin glue, and it proved entirely sati-- 
factory. This frame contained exactly 200 cubic feet. The aphides 
were entirely destroyed by burning 2 ounces of tobacco leaves and 
fumigating for fifteen minutes; also with one-half a roll of ‘‘aphis 
punk” for twenty minutes. A larger amount of the latter would 
probably be as effectual in a shorter time. ‘‘ Aphis punk” is simply 
paper dipped in a tobacco extract, and is in a handy form to use, 
though rather expensive. Nikoteen and Nicoticide, both concentrated 
extracts of tobacco, were used very successfully by diluting with 
water and evaporating in shallow pans over an alcohol lamp furnished 
by the manufacturers. One and one-half cubic centimeters of Niko- 
teen diluted to 15 cubic centimeters with water killed the aphides in 


fifteen minutes, as did 4 cubic centimeters diluted to 15 cubic centi- 


meters in eleven minutes. It requires about five minutes for the 
Nikoteen to evaporate. Five cubic centimeters of the Nicoticide 
diluted with 5 cubic centimeters water killed the aphides in ten and 
twelve minutes. The Nicoticide ‘‘is a very strong solution con- 
taining 40 per cent of nicotine” (quoted from a letter of manu- 
facturers); it is a thinner and more volatile liquid than Nikoteen or 
Rose Leaf, evaporating over the lamp in about three minutes, and 
seems to be more rapid in its effect upon the aphides. We are 
inclined to regard this as the most satisfactory method of fighting 
these aphides upon young orchards. Usually but a few trees are 
infested here and there, and as the lice do not spread very much until 
the trees become overcrowded, by fumigating these few trees the 
injury can be almost entirely checked, as the fumigation destroys 
practically every aphid, whereas the best spray can not reach a very 
large percentage of those protected on the curled leaves. 

A plain box or bell tent made of heavy, tight-woven muslin (we 
found a brand termed ‘* Cast iron,” in use by hot-air balloonists, very 
satisfactory) and painted with glue would be fully as satisfactory for 
use on small trees, and much cheaper. The materials for a tent should 
not cost over $2, and the making is a simple matter. With a dozen 
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of these 2 or 3 men could get over a considerable number of young 
trees in a day. 

The strawberry root-louse (Aphis forbesi.)—V arious means of destroy- 
ing the strawberry root-louse upon plants prior to setting have been 
thoroughly tried. Sixty thousand plants were fumigated in two lots 
in a nurseryman’s fumigation house for thirty and forty minutes with 
0.2 gram KCN per cubic foot without injury te the plants, and the 
lice were killed as far as observed. The plants were laid loose, one 
or two layers deep, on frames of wire netting. Subsequently 7,000 
were fumigated in several lots in a small box containing 10 cubic feet 
for thirty minutes with 0.2 gram KCN per cubic foot and 0.3 gram 
KCN for twenty-five minutes without injury to the plants. 

From 20 to 75 per cent of plants dipped in whale-oil soap, 1 pound 
to 6 gallons of water, were killed, as were from 50 to 75 per cent of 
various lots dipped in kerosene emulsion diluted 10 times. Tobacco 
water (1 pound of stems boiled in 1 gallon of water, used undiluted) 
was this year used asa dip by a number of large growers with marked 
success. The beds of one party who has used it for several years 
showed its good effect. Plants dipped in Rose Leaf insecticide, 1 
part to from 20 to 40 of water, were uninjured and the lice were 
killed. The main difficulty in fumigating or dipping prior to setting 
is that growers are desirous of setting early, and as with many insects 
a few of the eggs do not hatch until unusually late, dipping or fumi- 
gating at the time the growers wish to plant does not destroy these. 
To destroy the eges we have tried burning over the beds, as the eggs 
are all upon the leaves as far as observed. By covering with straw 
or similar material which will make a quick fire and burning over just 
as the plants commence to grow in the spring, the foliage can be 
burned off without injury to the crowns and the plants will shoot out 
again, giving a good foliage by the time it is desired to set them ina 
new bed, and producing fruit the same as if unburnt, except perhaps 
being a trifle later. The burning should also be of value against other 
strawberry insects and diseases. 

The codling moth.—In experiments with remedies for the codling moth 
in 1901 it was found that two bandsona tree caught 15 per cent of the 
larvee infesting apples upon 5 trees, the percentage varying from 8 to 
25 per cent, varying almost exactly inversely to the effectiveness of 
the spray used. Numerous larve and pupe were collected from these 
bands, and it was found that a very large percentage hibernated over 
winter, there being, therefore, but a partial second brood. 

Our chemist has kindly analyzed samples of two lots of arsenite of 
lime and one of arsenite of soda, made according to the usual for- 
mulas, with pure arsenic and boiled by steam, and in each case they 
contained but three-fourths the supposed amount of arsenious acid. 
The arsenite of lime was used last year at a strength equivalent to 1 
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pound of Paris green to 215 gallons of water, with a benefit of but 20 
per cent over untreated trees for the whole season. It is believed 
that arsenites of lime or soda should be used at the rate of 1 pound or 
14 pounds of AS,O, to 160 gallons of water to be effectual, and they 
are being thoroughly tested at various strengths this year. Paris 
green, 1 pound to 160 gallons of water, and Disparene, an arsenate of 
lead, manufactured by Bowker Insecticide Company, 3 pounds to 
150 gallons, were also tested upon 5 trees each, with 5 check trees, the 
dropped and picked apples being counted on all. One spraying of 
Disparene proved as effectual as two of Paris green. It will be 
noticed that the benefit derived is not so much in the smaller per- 
centage of wormy picked fruit, though that is marked, as in the 
very much smaller percentage of wormy fruit dropped, the perfect 
fruit dropped being approximately the same for all the sprayed and 
unsprayed trees. With 60 per cent of the apples wormy upon the 
check trees, a benefit of 87 per cent for the season was secured by 
spraying twice with Disparene, of 60 per cent by spraying once, and 
of 61 per cent by spraying twice with Paris green. Of the dropped 
fruit, that sprayed with Disparene twice showed a benefit of 75 per 
cent, against 52 per cent with that sprayed with Disparene once and 
54 per cent with that sprayed with Paris green twice. Likewise with 
the picked fruit, Disparene applied twice produced a benefit of 96 per 
cent, against 66 per cent when applied once and 69 per cent with Paris 
green applied twice. 

The periodical cicada has been present the past month in northern 
Delaware, but so far as ascertained has not occurred in the two lower 
counties, and I have been unable to secure any records of its occur- 
rence there in 1885. The pupe first emerged in numbers on May 22, 
and continued except on a few cold nights until June 2, the most 
ascending on May 30. Several dogs and cats have been observed to 
relish the adult cicadas. The turrets or mounds of the pupe were 
observed under pine and spruce trees on several old lawns and ina 
piece of pine timber burned over about the middle of May. The 
largest turrets were found under a small outbuilding, the floor of 
which was about a foot above the ground. Here the turrets com- 
pletely covered the surface of the soil, reminding one of a house-top 
view over city chimneys, and were from 3 to 6 inches long. 

The cicadas have been most abundant upon the lawns of several 
old estates around Newark, where in some cases they are more numer- 
ous than in 1885. The woods around Newark are now brown from 
dying twigs, and one or two young peach orchards have been prac- 
tically ruined. The injury is only local, however, and not serious 
generally. It was observed that the pupe upon emerging from the 
ground were strongly attracted by an acetylene bicycle lamp. On 
changing its position the pupe would at once turn toward the light, 
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often going arounda circle. Even their strong instinct for ascend- 
ing the nearest tree was thus overcome, and in several instances those 
upon the base of the tree descended toward the light. Though I was 
unable to make a trial of it, this suggested that a bright light in the 
center of a sunken pan containing water and kerosene might make an 
efficient trap upon badly infested lawns. 

During the season of 1901 the white-marked tussock moth and fall 
webworm were unusually injurious and seem to be almost equally so 
this year. The apple-tree tent caterpillar was more abundant this 
spring than for many years. Apples have been unusually injured by 
the plum curculio, eight or ten scars on an apple not being uncom- 
mon. Arsenical sprays seem to have no effect whatever in preventing 
this injury, apples being badly stung in an orchard which has been 
carefully sprayed for many years. On the same place, however, the 
fruit of an old cherry tree, which was formerly entirely destroyed by 
the curculio, is now untouched, owing to its being sprayed with 
arsenites and Bordeaux mixture. 

Crambus caliginosellus continues to be one of our worst pests of 
young corn. Systena teniata often destroys replanted corn and is 
our worst pest of newly set tomatoes, one for which we have as yet 
no very satisfactory remedy. 

The strawberry weevil (Anthonomus signatus) was excessively inju- 
rious this year for the first time since 1898, and cut the early staminate 
varieties about one-third, and in some instances practically ruined the 
crop. A remedy for this pest would be of great value to berry grow- 
ers, but it seems invulnerable to attack. 


NOTES FOR THE YEAR IN NEW YORK. 
By E. P. Freur, Albany, N. Y. 


The season has not been marked by any unusual demonstrations by 
injurious insects, except in the case of a few species which will be 
noticed briefly. 

The grape root- worm, /7d7a viticcda Walsh, has caused a great deal 
of injury in the Chautauqua grape belt during the last two years. It 
was estimated last spring that fully 80 acres had been practically 
destroyed by this insect and that at least 200 acres were more or less 
infested. Subsequent observations have shown that, in all probability, 
the infested area must be greatly extended. The insect has been so 
very injurious during the spring that certain vines which developed 
leaves in an apparently normal manner began to wilt about the middle 
of June and by the latter part of the month had died. This was attrib- 
uted to the grape root-worm. ‘The depredations appear to be more 
serious upon gravelly than upon heavy clay soil, and some recent 
experiments would appear to indicate that a considerable number of 
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the pupe may be destroyed by plowing the soil away from the vines 
and back while the insect is in this stage. 

The grapevine leaf-hopper, Zyphlocyba comes var. vitis., has been 
exceedingly abundant and destructive in the Chautauqua grape belt 
last year and early this spring. It caused a great deal of injury in 
the fall of 1901, and present conditions are very threatening. This 
insect is now being investigated by Professor Slingerland of Cornell 
University. 

The apple-tree tent caterpillar, Cliscocampa americana Fabr., has 
been conspicuous by its absence in certain portions of western New 
York. This is probably due, in some cases at least, to the very heavy 
snows of the preceding winter, which allowed mice free access to all 
roadside trees and shrubs, which were very largely girdled by these 
michievous rodents. It thus happened that the tent caterpillars found 
very little of their favorite food and undoubtedly many hatching on 
these unfortunate trees must have perished. 

The forest tent caterpillar, Clistocampa disstria Hubn., has been 
present in comparatively small numbers and its depredations during 
the last three or four years appear to be on the decrease. It is hoped 
that this year will see the end, for a time at least, of serious injuries 
by this pest. 

The fall webworm, Hyphantria cunea Drury, has appeared in the 
State unusually early and indications are that it will be more destruc- 
tive than usual. 


OBSERVATIONS ON CERTAIN INSECTS ATTACKING PINE TREES. 
By EP. uur, Albany, N. Y. 


The work of several species of Tomicus has been very apparent in 
the Hudson River Valley during the last two or three years, and at our 
last meeting the writer placed on record his belief that species belong- 
ing to this genus were responsible for the destruction of many white 
pines in New York State. More extended observations have but 
strengthened that opinion, and this paper is really a continuation of 
the one published on pages 63-68 of our last proceedings. 

One pine was found which bore no signs of injury, although its 
branches were sparse, which had been entered in large numbers by 
Tomicus calligraphus Germ. The needles were rather thin August 5, 
1901, but practically none were brown, although pitch tubes were very 
abundant and many small masses of pitch had dropped upon the foliage 
of surrounding shrubs. At this time most of the beetles were running 
their primary galleries in the living bark along practically the entire 
length of the trunk and many eggs were being laid. 

The next observation was made September 26, and then two-thirds 
oi the needles were brown and the remainder were changing rapidly. 
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October 16 practically all the needles were brown and dead. The 
bark was entirely dead, moist, and its inner layers consisted of little 
else but decaying borings. Practically all of the living Tomicids had 
forsaken this tree, though some were found in one near by which 
had been less severely injured. The limbs were entirely bare of 
needles early in this spring. 

This rapid destruction is also well shown in two other trees of which 
the writer possesses photographs. These pines had been under gen- 
eral observation for four or five years, and early in 1901 the foliage 
of the top of one may have been a little thinner than normal. This 
was noticed in particular August 5, at which time the lower limbs 
were nice and green, though the upper portion of the tree was then 
dead. An examination showed that the latter had been attacked by 
Tomicus pint Say. The work of Tomicus calligraphus in the living 
lower portion of the trunk was very evident at this time. J/onoham- 
mus confusor Kirby was also very abundant about this tree. It had 
evidently bred in considerable numbers in the upper portion of the 
trunk and then attacked the lower part. The needles had practically 
all fallen from the upper limbs September 26, and those on the lower 
were brownand dead. Early in 1902 nothing but bare limbs remained. 
The companion in misfortune stood close by, and August 5, 1901, bore 
many pitch tubes above the middle, the work of Zomicus calligraphus. 
September 26 all its needles were browning fast, especially those of 
the lower limbs, and all were dead October 16. Its condition early in 
1902 was the same as that of the trees described above. Both of the 
last mentioned had been attacked by Dendroctonus terebrans Oliv., but 
in small numbers, and most of the injury was undoubtedly caused by 
Tomicids. 

The destructive work of Zomicus pind was further evidenced by a 
complaint from Jeremiah Day, of Catskill, N. Y., December, 1901, to 
the effect that 50 young white pines 25 or 30 years old had been killed 
during the preceding summer, and specimens of bark proved this 
species to have been the depredator. 

The above shows how quickly a tree may die and lose its foliage in 
the Northern States. The dates given above indicate that a pine may 
be destroyed in about ten weeks. The rapidity with which such trees 
yield to the elements is well shown in this photograph, which repre- 
sents a tree that was probably attacked early in 1900, because Septem- 
ber 15, 1900, it was ina dying condition. Zomicus calligraphus was 
present in immense numbers at the base of the trunk and in smaller 
numbers higher up. Zomdcus pini was found in the lower middle 
part of the trunk, in the upper portion, and also on the undersides of 
the limbs. It was found almost exclusively wherever the bark was 
too thin for the larger form. 

The pines along the Hudson River Valley have suffered severely 
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from these bark borers, which apparently have been the primary 
cause of the trouble. The reason for this outbreak is not known, 
although it possibly may have some connection with the great drought 
of the preceding years, which may have weakened the pines and ren- 
dered them easier victims of their insect enemies. 


EGG-LAYING RECORD OF THE PLUM CURCULIO. 


( Conotrachelus nenuphar Herbst. ) 


By A. L. QuArNTANCE and Rapa I. Smirx, College Park, Md. 


The aecompanying table requires but little in the way of explana- 
tion, aside from a statement of conditions under which the work was 
done. 

On the morning of May 13, 1902, a considerable number of curculio 
were caught from Japan plum trees in the college orchard, by the 
usual jarring method. At this time egg laying had but just begun, as 
very few punctures were to be found in the young plums. Ten 
females were taken in copulation and each placed in a four-ounce 
bottle. Three or four fresh plums were supplied daily to each insect, 
and the number of eggs deposited was determined by dissection of 
punctures in the plums as removed. It was found necessary to exam- 
ine each puncture carefully, as a considerable number of punctures 
and crescents were to be found in which no eggs were deposited. 
The bottles were kept rather loosely corked and bits of filter paper 
were placed in bottom of bottle to absorb any surplus moisture from 
the plums. 

A review of the table shows that the greatest number of eggs 
deposited by any one beetle was 436, in the case of No. 5, with 276 as 
the minimum for No. 1, of practically the same age. It is also to be 
noted that the egg-laying period lasted for eighty days. The death 
of beetles Nos. 1,5, and 9, about August 1, would indicate that females 
may live approximately twelve months and that the broods would 
overlap somewhat. 


Table showing egg-laying record of the plum curculio (Conotrachelus nenuphar), 1902. 
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Table showing egg-laying record of the plum curculio, ete.—Continued. 


1902. 
DOs Sacinisints 


Date. 
MAN roereeeee aaa oe 


™~ 


N 


74) 


51 ee 


weet eww eee ee 


| i 


wee eee ee 


1 EO SACAD OE 


ne Pee 
vba 
ies 
ean 
Soe 

6. 
A 
as 
he 
ads 
I~ 2 


cgaaeKl: 


i 


IO eo pentcces 


107 


Table showing egg-laying record of the plum curculio, etc.—Continued. 


Curculio— 
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The following papers, which had been sent to the secretary, were 
read by title: 


NOTES FROM NEW MEXICO AND ARIZONA. 
By T. D. A. CocKERELL, East Las Vegas, N. Mex. 


Nothing especially remarkable has occurred in the field of economic 
entomology during the past year or two in this part of the country, 
but the following records are not without interest. 


COCCID.E. 


Parlatoria blanchardi (Yarg.).—Professor Forbes (Johnson, Fumi- 
gation Methods, p. 229) has recorded the fumigation of about +00 
date-palm suckers infested with Parlatoria. He determined, experi- 
mentally, that palms would stand a strong dose, and accordingly treated 
all those received at Tempe, Ariz., for the date-palm orchard of the Ari- 
zona experiment station. In the spring of the present vear I inspected 
all these palms and found that the Parlatoria had been totally destroyed. 
Of course, there are parts of the palms which can not be examined 
without pulling them to pieces, but I feel quite sure that the Parlatoria 
would be in evidence upon the visible parts by this time if any had 
survived. On one palm I found a small quantity of Phwn/cococcus 
marlatti, Ckll., alive and healthy. 
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APHIDID. 


Chaitophorus negundinis Thomas, on box-elder, and C. populicola, 
Thomas, on narrow-leafed cottonwood, are common in Las Vegas, 
N. Mex. 

LEPIDOPTERA. 


Clisiocampa constricta Stretch.—The larve of this species defoli- 
ated great numbers of cottonwood at Tempe and Phoenix, Ariz., in 
March, 1902. They were full fed, spinning up at the end of March, 
and I noticed that they often wandered 100 yards or more from the 
trees. It would doubtless be easy to trap them at this time with 
gunny sacks tied around the trees. I bred several moths, but got no 
parasites. The larva is quite variable in its markings. I made the 
following notes at Tempe, March 29: 

Larva, wandering, ready to pupate; 38™" long (smaller ones, 
perhaps males, 27™™); general color the usual light blue-gray, with 
long, white hairs, those on dorsum about 5™™"; a broad black dorsal 
pani constricted somewhat at the sutures, on each segment bearing 
many erect, rather short, orange-ferruginous hairs; sides minutely, 
speckled with black; an elongated irregular subdorsal black mark on 
each side of each segment, its lower edge bordered by a small, pale 
mark; extreme sides with denser tufts of white hair; under surface 
black, clouded with gray; abdominal legs pale ferruginous apically; 
head spotted with black and beset with erect, black hairs. Other speci- 
mens have large more or less dumb-bell shaped orange dorsal patches, 
one on each segment. 

COLEOPTERA. 


Galerucella decora var. salicis Randall (det. Schwarz.), was found 
May 24, 1902, injuring willow in Gallinas Canyon, New Mexico, at a 
place called Trout Spring. 

Lina scripta Fab., was found this year in Las Vegas, N. Mex., but it 
is rare and not destructive with us. Probably it has some natural 
enemy to keep it down. 

Anthrenus scrophularie Linn. has been abundant this spring on 
flowers in Las Vegas. The first specimens were found by Miss Flor- 
ence Mair, on flowers of cultivated Berberis. 

Haltica foliacea Lee. (det. Fall), was found at the top of the Las 
Vegas Range, New Mexico, at about 11,000 feet, at the end of June, 
1901. What could be its food plant at this altitude? Epilobium, perhaps. 

Chrysobothris mali Horn. (det. Schwarz.), was received from Sim- 
mons, Ariz.. where it was reported to have killed a two-year-old apple 
tree. The species was originally found infesting apple trees in Cali- 
fornia, but it has occurred also on native trees and shrubs (though not 
bred Sbeneha) and is presumably native. See Fall, Coleop. So. 
Calif. (1901), p. ti: 

Diabrotica 12-punctata Oliv., occurs at Phoenix, Ariz., and is. not 


109 


replaced by LD. soror until we reach California. From San Ber- 
nardino westward soror takes its place completely. 


A PARTIAL LIST OF THE COCCIDZ OF OHIO. 
By F. M. Wessrer and A. F. Burcess, Wooster, Ohio. 


In connection with the following list a short explanation is not 
inappropriate. The supervision of the work of nursery and orchard 
inspection was placed in the hands of Mr. Webster in 1900, and the 
original intention was to gradually collect as much data as possible 
while carrying out the work and later to publish a report that would 
be of service to the people and at the same time contain matter of 
value to the science of entomology. With the retirement of the board 
of control and the resignation of Mr. Webster, as well as the placing 
of the inspection work in the hands of the State board of agriculture, 
the original project had to be abandoned. But we have thought that 
the fragments obtained during this time were worth placing on record 
and whatever of value they might possess made available to other 
entomologists in Ohio or elsewhere. We do not present this as a com- 
plete list of the Coccide of Ohio, by any means, but rather as the 
possible basis for a better one, and which will, beyond a doubt, be the 
work of others than ourselves. 

We are greatly indebted to Mr. George W. King and Prof. T. D. A. 
Cockerell, who made most of the determinations for us at the expense 
of much time and labor, and without their aid we should hardly have 
attempted the list at all. Dr. Howard and his assistants have also aided 
in the same manner. We have also included such species as were con- 
tained in Prof. Herbert Osborn’s list, included in his ‘* Remarks on the 
Hemipterous fauna of Ohio with a preliminary record of species” 
(Eighth Annual Report of the Ohio State Academy of Science, pp. 
60-79, 1900), and also species collected by Professor Osborn’s assistant, 
Mr. J. G. Sanders. 

1. Eriococcus azalex Comst. ........---- On Rhododendron catawbiense, Wooster, 
May 29, 1900 (Webster). This shrub 
was planted on north side of experi- 


ment station building, and the insect 
had withstood winter weather in the 


open. 

Po troseyparia uler.Geoil. .-....2......-- On elm, Columbus, June 4, 1902 (Burgess). 

3. Phenacoccus osborni J. G. Sanders..... On Platanus occidentalis, Columbus (J. G. 
Sanders). 

&. Phenacoceus aceris Sign. ....-....--+.- On maple, New Philadelphia, July 13, 
1900; Springfield, Oct. 3, 1901. 

Be Pacilopius Curt BOIS. .. 2.2605... ceccee Common in greenhouses. 

6. Dactylopius adonidum Linn. ......---- On roots of plum and Carolina poplar in 
insectary (C. W. Mally); feeding in 
insectary on canna, barberry, rose, onion, 
tobacco, and poplar (Wilmon Newell). 

7. Dactylopius longispinus Targ. .......-- In greenhcuses. 
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8. ‘Kermes gallifornis Riley sos225- 222552 On oak, Wooster, Sept. 29 1899 (Wilmon 
Newell); see also American Naturalist, 
XV, p. 482, 1881. 
9. Kermes trimotatus: Bogue22s 42255 Joo a- On white oak, Georgesville (J. S. Hine). 
10. Orthezia americana Walk. (?)....---- Georgesville (Fullmer). 8th Rep. Ohio 
State Academy of Science, p. 71. 
is Oriezia ansvgnis Douglis- 2) -saseses- Wooster; Columbus (Osborn). Common 
in greenhouses. 
12. Lecaniodiaspis celtidis Ckll. ..... ----- Sandusky (Osborn). Given in Rep. Ohio 
State Acad. Sci. Rep., p. 71, as a Le- 
canium. 
13. Asterolecanium variolosum Ckll. ....-- On Quercus aurea, Mentor, Feb. 7, 1900 
(Wilmon Newell). 
14. Pulvinaria innumerabilis Rath. ...-.. Common and sometimes injuriously abun- 
dant on maple; Wooster, July 2, 1901, 
on elm (Burgess); Shreve, July 5, 1901, 
on pear (Burgess) .@ 
15. Pulvinaria acericola W. and R. ..-..- Cleveland, July 11, 1901, on maple. Co- 
lumbus (Osborn). 
16. Hulecanium armeniacum Craw ......- On Spanish chestnut, Painesville, Feb. 5, 
1897 (Webster), on plum, Richland, 
June 28, 1900; on plum, Bowling Green; 
peach, Mentor (Burgess). 
17. Lecanium carye Fitch........- ee On American elm, Wooster, June 4, 1902 
(R. L. Webster). 

1s eieconum jletchert-CEAL, 2.Soee see ee On Thuja occidentalis, Columbus, Feb. 
27, 1902 (Sanders). 

1D: etecomunt Olew Berm. 2 2 see een Columbus (Osborn). 

20. Eulecanium cockerelli Hunter ........- Lakeside, on peach, Dec. 1, 1900, and 
Shreve, on pear, July, 1901 (Burgess). 

2s MEdecaniui fuleEhiM SOM. oe aoa ce On blackberry, Minerva; premises of 
H. H. Altfather. 

22. Eulecanium canadense Ckll. .......--- On American elm, Wooster, July 2, 1901 
( Burgess). 

23. Hulecanium webstert King -.:.2...-.-- On mulberry, southern Ohio ( Webster). 

24. EHulecanium tulipifere Cook......-....- On tulip trees, Wooster (Webster); on 
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tulip trees, Cincinnati (Burgess); on 
same, Avondale (R. W. Braucher); on 
tulip tree, Lodi, Aug. 1, 1900; on tulip 
tree, Painesvillé, July 17, 1901 (Bur- 
gess);. Warren, July 10, 1901; Weston, 
Sept. 19, 1898 (Webster). 

Eulecanium magnoliarum Ckll. ...---- On magnolia, Cincinnati (R. W. 
Braucher), Feb. 19, 1901. 


. Hulecanium ngrofasciatum Perg. ...--- Wooster, Mar. 26, 1902 (R. L. Webster); 
Cleveland, Dec. 24, 1899, on Norway 
maple (Webster); Mansfield; Wells- 
ville, Mar. 21, 1901. 

Eulecanium nigrum var. depressum On California pepper tree, Cleveland, 


Targ. Feb. 6, 1900 (Newell). 


«Young, probably of this species, were found on Virginia creeper, at Mentor, 


Noy. 2, 1901, by J. C. Britton. Immature specimens from maple, resembling a 
Lecanium but having the antenne of a Pulvinaria, may, perhaps, prove to be a new 
species. 


+ 
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28. Eulecanium persice Fabr. ......------ Syracuse (Osborn); Dresden (Webster); 
Norwalk, May 21, 1900, on nectarine. 

29. Eulecanium quercifer Fitch.....-..--- On oak, College Hill, May 22, 1900 
( Webster). 

30. Eulecanium prunastri Fonsc. ....----- On plum, very abundant at Gypsum, 
1900 (Webster ).4 

31. Calymnatus hesperidum Linn. ....---. Wooster, in greenhouses on lemon, fig, 
cinnamon cassia (Webster); oleander. 

32. Saissetia hemisphericum Targ. ...-.-- Wooster, insectary, on chrysanthemum, 


Sept. 17, 1897 (Webster); on Pteris sp? 
Jan. 1, 1900 (Newell); on Crytomium 
balsatum (Webster); Ashland, Mar. 10, 
1897. 

33. Aspidiotus hedere var nerii Bouché... On yucca, Cleveland, Feb. 6, 1900; Cincin- 
nati, Feb. 13,1901, on palm; on oleander, 
Dayton, Aug. 12, 1901 (H. E. Maxwell); 
Columbus (Osborn). 

34. Aspidiotus juglans-regiz Coms. ...--- On maple, Kinsey, Aug. 4, 1900 (Hine). 

35. Aspidiotus ostrexformis Curtis....---- On plum, Danbury, Dec. 13, 1900 (Bur- 
gess); on snowball, linden, and orna- 
mental maple, Cincinnati, Mar., 1901 
(R. W. Braucher); on Carolina poplar, 
Cleveland, Apr. 4, 1901 (Webster); 
Massilon, Aug. 2, 1901 (Newell). 


36. Aspidiotus rapax Comst. ......------ On bay tree, greenhouses, Soldiers’ Home, 
Dayton, Aug. 18, 1901 (Burgess). 
37. Aspidiotus perniciosus Comst. .....-- On all kinds of fruit trees except sour 


cherry; also on currants, gooseberries, 
strawberries, grapes, raspberry, black- 
berry, elm, maple (rarely), poplar, wil- 
low, catalpa, etc. There are over 125 
infested localities known in the State. 


38. Aspidiotus aurantii Maskell .......-.- On orange tree, June 30, 1902, Columbus 
° (J. G. Sanders). 
39. Aspidiotus ancylus Putn. ...........- On currant, Bridgeport, 1895 (Webster) 


Clyde, Jan. 18, 1897; on Cornus variegatus, 
Cleveland, Feb. 7, 1900; on Clethra 
alnifolia, Painesville, July 17, 1900 ( Bur- 
gess); on Norway maple, Perry, July 19, 
1900 (Burgess); on quince, Lakeside, 
Noy. 15, 1900 (Burgess); on plum, Dan- 
bury, Dec. 1, 1900 ( Burgess) ; on maple, 
New Antioch, Mar. 25, 1901. Occurs 
also on apple and peach, seldom in 
injurious numbers, and is general over 
the State. ? 


a Rulecanium species not determinable from material at hand are as follows: On 
rose, Rumley; on peach, Lakeside (Burgess); on Osage orange, Lakeside ( Burgess); 
on pear (George W. Gill), Columbus; on apple, Mentor (Burgess); on plum, Lake- 
side (Burgess); on quince, Lakeside. What is likely 2. pyri Schr. was found at 
Shreve, July 5, 1901 (Burgess), but this should be verified. 

bAspidiotus perniciosus and Mytilaspis ulmi Linn. have been sent me intermixed 
on twigs of an unknown shrub, from Sandy Bay, near Hobart, Tasmania. by Mr. 
Horace Watson.—F. M. w. 
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Aspidiotus forbesi Johns. ........-.-- On currant, Mertz, Apr. 12, 1896 (Web- 
ster); Frogys, Mar. 9, 1898, on cherry; 
on apple, Painsville, Aug. 22, 1900, 
(Burgess); on walnut, (J. C. Britton); 
Columbus (Osborn); Mentor, Cheshire, 
and elsewhere throughout the State, on 
cherry and old apple trees. 

Aspidiotus cyanophylli Sign. ..-...--- On Pritchardia filifera in greenhouse, 
Columbus (J. G. Sanders). 

Aspidiotus obscurus Comst. -.--...--- On oak, Catawba Island (W. H. Owen); 
on hickory, Danbury, Dee. 20, 1900; 
Columbus (J. 8. Hine). 

Aspidiotus comstocki Johnson...----- On maple, Columbus. See Bull. No. 6, 
N: S.j-U. So Dept. Agr. po (620 aGe 
Johnson). 


“ Aspidionsauze Comst! 222200255522 - On grapes, Cincinnati, Feb. 15, 1901 ( Bur- 


gess); Pomeroy, Apr. 15, 1901; also on 
grape. 


. Aspidiotus fieus Ashm. ..2..2.-2-<--- In greenhouses, Wooster (Webster); 


Columbus, in greenhouses (Osborn). 


. Aspidiotus glanduliferus Ckll.....-.--- On Pinus sylvestris, Columbus (J. G. San- 


ders). 


- Asmoiotus crawit Chills 22s s2 ee On Satunia sp.? MeGregor’s greenhouses, . 


Springfield, Feb. 15, 1900. 


. Chrysomphalus dictyospermi Morg. ..-- Columbus (Osborn). 
. Chrysomphalus aonidum Linn. .- ..---- Reported from Ohio by Mr. Geo. B. King. 
= Diaspis pentagona Tare: . 2.222. se. 2 Painsville, introduced on double flowering 


cherry from Japan. Died out during 
winter of 1898-99 (Webster). 


SeDraspis cic Comst. {22 52282225892 In greenhouses, Columbus (Osborn). 
2. Diaspis boisduvalit Sign. ......------- On palm, Wooster, station greenhouse 


(Webster); on Seafortia sp.? Cincinnati, 
Eden Park conservatories, Feb. 19, 1900 
(Newell); on palm, Columbus (Hine). 


. Aulacaspis rose Bouché...-.--.-.---- On rose, raspberry, blackberry, common, 


Wooster, Columbus, Mentor, New Car- 
lisle, Berlin Crossroads, New Antioch, 
Perry, Portsmouth, Eaton, Cleveland, 
Toledo, Xenia, Fruit Hill, Cincinnati. 


. Aulacaspis bromeliz Kerner ...-.----- Columbus (E. E. Bogue). 
. Parlatoria pergandei Comst. .-.------ On Croton, Painsville, Sept. 22, 1900 
) 


(Webster); Columbus (Osborn). 


. Parlatoria zizyphus Lucas ........... On oranges in market, Columbus (San- 


ders). 


57. Miyialaspis linearis Mod. 22 32.2 22522 Reported from Ohio by Mr. Geo. B. King. 
. Mytilaspis pomorum Bouché ......--- Abundant and destructive, especially in 


the northern parts of the State. Seems 
to be increasing in abundance and se- 
verity of injuries, especially on apple, 
Carolina and Lombardy poplars, wil- 
lows, and lilae. 

Mytilaspis citricola Pack. .........---- On oranges in the markets. Not known 
as established in the State, in conserva- 
tories, and greenhouses. 
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60. Mytilaspis ulmi Linn. ....-.--------- On maple, Dayton, Aug. 19, 1901 (Bur- 
gess). Received from Sandy Bay, Tas- 
mania, on apple ( Webster). 


61. Chionaspis biclavis Comst. .-...-.----- Columbus (Osborn). 

62. Chionaspis evonymi Comst. .....----- On althea sp? Spring Hill Cemetery, Cin- 
cinnati, Feb. 13, 1901 (Burgess). 

63. Chionaspis furfurus Fitch ....-.----- Generally distributed over Ohio on apple, 
pear, quince, and currant. 

64. Chionaspis pinifolie Fitch ........--- On Pinus austriaca, generally over the State 

; where this pine is grown. 
65. Chionaspis corni Cooley ..----------- Sandusky (Osborn). 
66. Chionaspis salicis-nigre Walsh ...--- - Not uncommon on willow; Wooster, June 


14, 1901 (Burgess); West Carlisle, Oct. 
4, 1901, on poplar ( Burgess. ) 


67. Chionaspis americana Johns. ..--.--- On Ulmus americanus, Columbus, Feb. 28, 
1902 (J. G. Sanders). 

68. Chionaspis ortholobis Comst. ...--.--- On Gleditschia triacanthos, Columbus, Jan. 
21, 1902 (Sanders). 

69. Howardia biclavis Comst....--------- On Hibiscus aculeatus, Columbus (San- 
ders) . 

i eermce-anare King. .3. 4. ..244-<--- On Quercus prinus, Columbus, May 30, 
1902 (J. G. Sanders). - 

71. Kermes pubescens Bogue.....-.-.---- On Quercus macrocarpa, Columbus, June 


18, 1902 (J. G. Sanders). 


OBSERVATIONS UPON THE MOSQUITO, CONCHYLIASTES MUSICUS. 
H. A. MorGan, Baton Rouge, La. 


Along the creek bottoms of the uplands of Louisiana this mosquito 
is not uncommon, and in these regions is frequently called the ‘* swamp 
mosquito,” a name which is misleading, for in alluvial marshes and 
swamps it is seldom seen. The female is fierce in its attack upon 
mammals frequenting wooded regions in the vicinity of creeks. 
Marked swellings usually follow the attack upon man. 

Nothing has been published relative to the life history of this mos- 
quito. In fact, we are not aware of any observations upon the stages 
of its development save in the adult. 

Dr. J. W. Dupree, of the city of Baton Rouge, captured April 30, 
1902, a female which he permitted to feed upon his hand until fully 
engorged. On the morning of May 1, 40 eggs were found, some at 
the bottom of the glass containing the water, while others were resting 
upon some fibers of cotton which had accidentally fallen into the vessel. 
Dr. Dupree thinks it altogether likely that the eggs, which are depos- 
ited singly, under normal conditions rest upon floating débris. The 
eggs resemble somewhat in shape those of Stegomy?a fusciata, though 
larger. Short spines pointing toward the so-called head of the egg 
are uniformly distributed over the entire shell. The egg has a flat 
and a convex surface, and with the latter uppermost presents a dis- 
tinctly fusiform shape. Unless débris or a strong film floats upon the 

T(96—No. 37—02 8 


114 


surface of the water, all the eggs sink to the bottom of the vessel, 
which accounts no doubt for the irregular periods of incubation. Of 
the 40 eggs deposited during the night of April 30 a few hatched on 
May 15, others hatched on May 30, and still others of the same brood 
on June 10. It will be seen from this that a wide range obtains as to 
the incubation period (from fifteen to forty days). 

The larve are active at the surface of the water for the first twenty- 
four hours, after which they move to the bottom when disturbed, and 
can there remain as long as forty-seven minutes without coming to 


LE. Ss 
Fic. 1.—Conchyliastes musicus: egg, at left; lar- Fic. 2.—Conchyliastes musicus: head of larva above; 
va, in middle; pupa, at right; all enlarged inner mouth-parts of larva below; much enlarged 
(drawn in Division of Entomology). (drawn in Division of Entomology). 


the surface for air. Larval growth is very rapid, most of the speci- 
mens bred reaching the pupa condition in five days (120 hours), though 
as long as seven days have been spent in this condition. 

The larve are not ‘‘wigglers” in the true sense of the term. They 
jerk characteristically when suddenly disturbed, but ordinarily move 
from the top to the bottom of the vessel at an angle of about 45 degrees 
with little motion save the rapid movement of the oral cilia. The 
passing of the larve from the top to the bottom of the water with 
apparently little effort gives them a graceful appearance. While at the 
bottom of the glass they catch large bundles of Spirogyra, which are 
broken into smaller pieces as the surface is approached. ‘The vertices 
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caused by the movement of the oral cilia bring the small pieces of food 
to the mouth. The pupe are extremely sensitive, shifting position 
from the surface of the water with the slightest irritation. Length of 
pupal stage, twenty-four hours. 

The peculiar conditions best suited for the development of this species 
of mosquito have not yet been found. Females fed in confinement upon 
the blood of mammals in most cases died in a few days without depos- 
iting eggs. Eggs procured in two instances were from females which 
were engorged with blood a few hours before oviposition. 

To Dr. J. W. Dupree is due the credit for the information contained 
in the above article. 


SOME NOTABLE INSECT OCCURRENCES IN OHIO FOR FIRST HALF 
OF 1902. 


By HERBERT Osporn, Columbus, Ohio. 


The season is not far enough advanced to enable us to say what its 
character as a whole may be from the entomological standpoint, but: 
already there have been several species appearing in such numbers as 
to attract more than usual attention. 

The clover leaf-weevil, Phytonomus punctatus, has been unusually 
plentiful, and during the middle of May the larve were to be found in 
large numbers on the university farm. This is, I believe, the first time 
that this species has been destructively abundant in this locality. Its 
work will therefore be watched with interest, and it is to be hoped that 
it will repeat its usual history of being destructive for but one or two 
seasons. 

The chinch bugs were flying in large numbers during the month of 
May, being especially conspicuous from the 15th to 20th. This abun- 
dance was to be looked for, as they were very plentiful last autumn 
and the winter was fairly favorable for their hibernation. Some 
reports of destructive work in wheat have been received, but since 
the heavy rains of early June these have been fewer, and there is per- 
haps no very serious outlook at present writing for the remainder of 
the season. 

The cankerworm continues to be a menace to the orchards, and in 
many a very serious loss has occurred. There are a number of places 
near Columbus where this insect is defoliating the trees each spring: 
and while its work is much commented on at the time destruction is 
in progress, there seems a decided apathy on the part of a good many 
of the orchardists with regard to suppressing their onslaughts. Ina 
number of places I have noticed their work also on elms, and the 
increase and spread of the species certainly merit all the attention they 
have received and a little more of vigorous treatment on the part of 
owners of orchards and timber plantations. 
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The horn fly, Hematobia serrata, has been noticed as very plentiful, 
perhaps not so abundant as during one or two summers after its first 
distribution, but in such numbers as to prove a serious annoyance to 
animals. 

The fall webworm, /Zyphantria cunea, has appeared in very great 
abundance and, it seems to me, much earlier in the season than usual. 
One colony was noticed in the latter part of May with larve already 
nearly grown, and during June numerous broods have been observed, 
some of which at present, June 26, appear to have completed their 
growth and entered the pupa stage. I have noticed the cuckoo feed- 
ing on the larve, tearing open the webs in order to get at them. 

The occurrence which has doubtless attracted the most general atten- 
tion and received the most extended popular notice is that of the peri- 
odical cicada, the eastern border of the brood passing just east of the 
city of Columbus. 

The first occurrences noted in this locality were May 20, while 
reports indicated it two or three days earlier at Cincinnati. There 
seemed to be a fairly well marked early and later wave in appearance 
separated by a period of about two weeks, a second very abundant 
occurrence coming in early June. Inanold orchard on the university 


campus this was particularly marked, as the early ones seemed to be. 


completely destroyed by the attacks of the English sparrow so that 
at one time, about June 1, no individuals could be seen or heard, while 
the ground was completely littered with the wings and other fragments 
of the dismembered cicadas. The later appearing forms, while not so 
completely destroyed at that point, were, I think, mostly destroyed 
before they had succeeded in laying eggs, and for this particular spot 
it would appear as if there would be scarcely any to appear in another 
seventeen years. To some extent this is true of the wooded tracts 
near the city, but a few miles out I have noticed that the timber is 
pretty well marked with wilting leaves or drooping twigs which indi- 
cate the deposition of eggs. 

A very noticeable feature, especially striking to me since I have 
never encountered it so conspicuously before, is the very large propor- 
tion of the small form of the cicada which has been recognized under 
the name of cassinz. I have improved the opportunity to secure meas- 
urements of a large series, but this forms the subject of another paper 
and need not be further mentioned here. 

An interesting occurrence noted this spring is Gossyparia ulmi, not 
hitherto recorded for Ohio, but found in sufficient numbers to be 
worthy of mention. As yet 1t can hardly be counted as of destructive 
abundance, but, taken with other coccids on the same tree, it must cause 
some injury. 


A Pulvinaria has been observed as quite abundant on elms also, but - 


lack of time has prevented any careful study of it. 
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Following the reading of these papers, they were opened for dis- 
cussion. 

Mr. Fisher asked how the cankerworm was most successfully 
treated. He stated that there was a very serious outbreak of the 
cankerworm in his orchard in Canada and that he had used bands, 
saturated with a castor oil and resin mixture, around the trees. Sey- 
eral thousand trees had been banded and on these trees, so far as he 
knew. there had been no cankerworms the present spring. It had 
required some time to inspect them and some experimentation was 
necessary before the effective proportion of the ingredients had been 
determined. It was extremely satisfactory as far as his experience 
had gone. 

Mr. Quaintance inquired what proportion of oil and resin had been 
used, to which Mr. Fisher replied that 3 pounds of castor oil was used 
to 5 pounds of resin. The materials were warmed to thoroughly break 
up the resin, but were applied cold. 

Mr. Osborn stated, in reference to the treatment of the canker- 
worm, that it was the practice to spray the trees with arsenate of lead 
or Paris green as soon as possible after the larve had made their 
appearance. He stated that at this time the insects were much more 
susceptible to treatment than later when the larve were more nearly 
full grown. 

Mr. Smith stated that Dr. Howard had desired the observation of 
members in reference to the elm leaf beetle, and in regard to this 
insect he stated that it was more abundant in New Jersey the present 
year than for some time past. Four years ago there had been a great 
scarcity of the insect and two years before this it had not been neces- 
sary to doany spraying at all. Last year the insects began to increase 
to some extent and it was necessary to spray to destroy the larve. 
This year they were in large numbers and it had become necessary to 
spray while the beetles were feeding. By this means the beetles 
were largely killed off, but quite a number of larvee had come through 
from the egg. In: speaking further of shade-tree insects, Mr. Smith 
stated that the fall webworm promises to be more abundant in New 
Jersey this year than last. There had been a very great increase of 
this species the latter part of that year, and trees were considerably 
injured. The insects were not especially abundant in the early part 
of the season, but this year they had been destructive already. They 
had appeared so abundantly at the experiment station that he found it 
necessary to spray with arsenate of lead, and he thought, from the 
present condition, there would likely be a great increase of this species 
throughout the State before the season was out. 

Mr. Felt spoke of the increase of this beetle and of the work of the 
green fruit worm. 

Mr. Smith replied that he had not observed the green fruit worm 
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to occur in New Jersey as a pest, but very early in the spring speci- 
mens had been sent him from a greenhouse man in Morris County. 
There were quite a number of specimens sent, and he had been informed 
that at various places there was a considerable amount of injury that 
had been done and was being done by this insect. Mr. Smith said 
he was much interested in the remarks of Mr. Sanderson concerning 
the chimney making of the periodical Cicada. He had never seen 
more perfect specimens than those exhibited by Mr. Sanderson, from 
Delaware. 

Mr. Sanderson explained that these chimneys occurred only under 
buildings. 

Mr. Scott at this point called attention to the coming meeting of 
the Association of Agricultural Colleges and Experiment Stations to 
be held in Atlanta, Ga., during October. He extended an invitation 
to the section of entomology and to the horticultural: inspectors who 
might be present to take part in an excursion over the State, for which 
it was his desire to arrange. 

Mr. Quaintance referred briefly to some of the entomological fea- 
tures in Maryland for the year. Attention was called to the straw- 
berry beetle, which had been very abundant in the strawberry fields 
in Maryland and had cut off a considerable quantity of the bloom. 
The growers had estimated that from 35 to 50 per cent of the flowers 
had thus been cut off. At Greensboro and Ridgely they had adopted 
planting certain varieties which were very profuse bloomers, and the 
results were that the effect of the insect was rather beneficial than 
otherwise, as it tended to thin out the fruit, giving a better size and 
quality. Another insect that had proven to be somewhat injurious 
locally was the New York plum weevil. 1t had been reported by one 
orchardist as attacking the opening buds in the spring and doing con- 
siderable injury. Beetles were confined in breeding cages, and eges 
and larvee of the insect had been secured in considerable quantity. 
The eges were deposited on leaves and protected by a fold. They 
were laid in masses of from 6 to 30. The larve inhabit the soil, 
immediately penetrating beneath as they hatch from the egg. They 
had been observed to feed on the roots of grass. Another insect that 
had been locally abundant was a species of grasshopper, J/elanoplus 
bivittatus. An outbreak of this species occurred in Washington 
County, and it had been very injurious to clover. In one large field 
the clover crop had been largely destroyed. Adjacent to this field was 
a newly planted apple orchard, and the trees were doing nicely. The 
cutting of the clover forced the grasshoppers to the apple orchard, 
and the insects had attacked the trees, chewing the bark. In many 
cases the trees were entirely stripped of bark. The pea louse, which 
had been quite injurious in former years, was not now considered of 
great importance from the fact that growers planted only early varie 
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ties. The pea louse was not observed to be present in pea fields until 
after the middle of June. The fall webworm was quite abundant in 
Maryland this year, and was generally distributed all over the State. 

Mr. Burgess stated that the plum curculio had done considerable 
injury to apples in northern Ohio the present year. The plum crop 
had also been severely injured. 

Mr. Smith stated that there had been considerable injury in the 
southern part of New Jersey from the strawberry weevil, but it had 
not made its appearance in the northern part. While the injury had 
been rather extensive, he questioned if the loss had been of much real 
importance, owing to the beneficial effect of the thinning of the fruit. 
In reference to the pea louse, Mr. Smith stated that in the past some 
of the pea fields suffered quite a good deal, but up to this time in the 
present season the insects had not appeared in any number. A species 
of louse has been abundant on clover, but he did not learn of this 
until after the clover had been cut. He did not know whether or not 
there was any relation between the insect on clover and the pea louse. 

Mr. Sanderson stated that the only information in reference to the 
occurrence of the pea louse in Delaware that had come to him was 
from reports, but it was his opinion that the insect had been of but 
little importance. 

Mr. Hopkins inquired of Mr. Quaintance if the early planting of 
peas had been the result of entomological investigation. 

Mr. Quaintance stated that he was not able to say, and referred the 
question to Mr. Sanderson, who replied that he did not know who had 
first suggested the plan of planting early varieties of peas to get 
around the injury from the pea louse. He thought that possibly it 
had been done by Professor Johnson. Mr. Sanderson stated that 
early peas both this year and last had been practically free from the 
insect. The remedy had been brushing, following by a cultivator, and: 
in New Jersey a sprayer had been used. 

Mr. Webster stated that the planting of early varieties of peas was 
the practice followed in Ohio. 

Mr. Smith remarked that he had given the advice to plant early as 
soon as the life history of the insect had been worked out and in his 
first publication on the subject. In New Jersey he found it was safe 
to count on practical freedom from the insect until the middle of June. 

Mr. Bogue, in speaking of the melon louse, thought that this insect 
could be readily killed by fumigation. He was much interested in 
the matter of parasites of this species. In regard to the grapevine- 
root worm, he thought that possibly the farmers had a remedy in the 
use of chickens which would help them some. Fowls had been used 
_ with good success with other insects. If the beetles were knocked off, 
he thought the fowls would destroy a great many of them. 

Mr. Smith stated in reference to the melon aphis that fumigating 
with carbon bisulphid was common in New Jersey, and that a number 
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of growers had a considerable supply of caps or covers for fumigat- 
ing their vines. A close lookout is kept for the insect early in the 
season, and they endeavor to destroy the first infestation. Covers to 
the number of 10, 20, or even 50 were kept going for two or three 
days, and in this way all early infestation was destroyed. 

Mr. Marlatt, referring to the reports on the periodical cicada, 
stated that the cicada turrets were very rare in Washington this year, 
and had only been found in a single instance. In this case they 
occurred in the woodshed of a gentleman living on Washington 
Heights, on the outskirts of the city. This woodshed had an earthen 
floor which was slightly moist, but not more so than the ground out- 
side. The cicadas had come up in this shed in great numbers, and in 
every instance had built a turret varying in height from 1 to 6 inches. 
Without the shed the cicadas had come up in equal numbers, but 
through simple holes in the ground, without any sign of a turret. 
The explanation of the presence of the cicada turrets within this shed 
would be somewhat difficult. He had suggested that perhaps it was 
due to the darkness in the shed which led the cicadas to build their 
galleries above the surface of the soil in the effort to reach broad 
daylight. 

Referring to the elm-leaf beetle, he said that Doctor Howard had 
already called attention to its practically complete absence in the elm 
grove on the grounds of the Department of Agriculture this year. 
This elm grove, he said, had been filled with beetles every year since 
he had been connected with the Department, and before it became the 
habit to have it properly sprayed the trees had been regularly defoli- 
ated. The complete absence of the insects this year was, therefore, 
rather remarkable. They were also very rare throughout the city, 
not doing more than one-tenth the damage of other years. 

Mr.. Hopkins stated that Doctor Felt’s paper on pine insects had 
interested him, and it was his opinion that the collected beetles had not 
been the cause of the eradication of the insect the following year. 
This species is attacked by a parasite, Bracon strobi, which reduces it, 
and he thought probably this should be considered an important factor 
in their scarcity the following year. In regard to the pine Tomicus, 
Mr. Hopkins stated as a rule it would not attack perfectly healthy 
trees. In Germany there were two or three species regarded as 
injurious to pine forests. They prefer to attack injured trees, espe- 
cially felled ones.. He spoke of the new field of investigation to which 
he had been assigned with the Department of Agriculture—namely, 
the study of forest insects—and solicited the cooperation of entomolo- 
gists of the different States and expressed his own desire to cooperate 
with the entomologists whenever possible. He considered that there 
was much room for original observation and thought much good would 
likely result from cooperative work. 

Mr. Webster observed that the use of the term ‘‘ States” he con- 
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sidered to be wrong. He thought too much distinction was drawn on 
State lines. Insects occur all over the country, and he thought life 
zones or geological boundaries were more proper terms to use. Mr. 
Webster further stated that refined kerosene had been used exten- 
sively in southern Ohio without injury to apple trees, but applied in 
less quantities in other parts of the State trees had been killed. He 
spoke of the need of investigation of the effect of mineral oil upon 
plants. He thought there were factors that were not understood. 

Mr. Smith remarked that he agreed with Professor Webster in 
reference tothe word ‘* State,” but it served in another way to express 
the actual facts that different workers had obtained varying results, 
and was really a designation of a worker in any given State. 

Mr. Sanderson called attention to the ‘fact that a record of the 
weather as made by the Weather Bureau was conducted somewhat 
along this line. He stated that he had had occasion to look up the 
weather record, and was able to secure the data from the State 
bureau. 

Mr. Smith stated that in New Jersey there was a tabulated record 
for every locality at which a station is established, and that he was 
thus able to secure the weather record for ten or more years back 
without much trouble. 

Mr. Hopkins observed that in West Virginia he had concluded it 
was not safe to base conclusions on the work of voluntary weather 
observers. Stations were at different elevations along the line, east 
and west. He considered the influence of climate as shown by the 
difference in flowering periods of plants to be of considerable use in 
this connection. 

The president called attention to the matter of a small assessment 
of the members present to meet the current expenses of the secre- 
tary, and on motion it was voted to assess each member 50 cents. 

It was voted to hold the next meeting at the same place of meeting 
of the American Association for the Advancement of Science, namely, 
Washington, D. C. After some discussion as to the exact date of 
meeting, it was voted to leave this to the officers of the association, 
the date to be announced by the secretary in the preliminary notice. 

The meeting then adjourned. 


CALLED MEETING, SATURDAY, JUNE 28, 1902. 


A called meeting of the association was held in the Schenley Hotel, 
June 28, at 5 p. m., to consider the matter of electing representatives 
to the council of the American Association for the Advancement of 
Science, the association being entitled to this representation. Mr. 
Hopkins moved that two fellows be elected to the council, and a ballot 
was taken, with the result that Mr. A. D. Hopkins and Mr. C. L. 
Marlatt were elected. 

A. L. Quarntrancr, Secretary. 
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CONSTITUTION, ASSOCIATION ECONOMIC ENTOMOLOGISTS. 


This association shall be known as the Association of Official Economic Ento- 
mologists. 

Its objects shall be: (1) To discuss new discoveries, to exchange experiences, and 
to carefully consider the best methods of work; (2) to give opportunity to individual 
workers of announcing proposed investigations, so as to bring out suggestions and 
prevent unnecessary duplication of work; (3) to suggest, when possible, certain lines 
of investigation upon subjects of general interest; (4) to promote the study and 
advance the science of entomology. 

The membership shall be confined to workers in economic entomology. All eco- 
nomic entomologists employed by the General or State governments or by the State 
experimental stations, or by any agricultural or horticultural association, and all 
teachers of economic entomorogy 1n educational institutions may become members 
of the association by transmitting proper credentials to the secretary and by author- 
izing him to sign their names to this constitution. Other persons engaged in practi- 
cal work in economic entomology may be elected by a two-thirds vote of the 
members present at a regular meeting, and shall be termed associate members. 
Members residing outside of the United States or Canada shall be designated foreign 

“members. Associate and foreign members shall not be entitled to hold office or to 
vote. 

The officers shall consist of a president, two vice-presidents, and a secretary, to be 
elected annually, who shall perform the duties customarily incumbent upon their 
respective offices. The president shall not hold office for two consecutive terms. 

The annual meeting shall be held at such place and time as may be decided upon 
by the association at the previous annual meeting. Special meetings may be called 
by a majority of the officers, or shall be called on the written request of not less 
than five members. Eight members shall constitute a quorum for the transaction of 
business. 

The mode of publication of the proceedings of the association shall be decided 
upon by open vote at each annual meeting. 

All proposed alterations or amendments to this constitution shall be referred to 
a select committee of three at any regular meeting, and, after a report from such com- 
mittee, may be adopted by a two-thirds vote of the members present: Provided, That 
a written notice of the proposed amendment has been sent to every v voung member 
of the association at least one month prior to date of action. 


BY-LAWS. 


ARTICLE I.—Of members. 


Section 1. The classes of members are defined in the constitution, as are their 
rights to vote or hold office. Members of all kinds have equal privileges as to 
presentation of papers and in the scientific discussions at the regular meetings, and 
may, by permission of the presiding officer, speak on business questions before the 
association. . 

Sec. 2. All members have equal rights to the published proceedings of the associa- 
tion and to any publications controlled by or distributed bythe association, save 
that should any publications of economic interest be distributed by the association 
the distribution lists furnished by the active members are first to be regarded. 
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ArTICLE I1.—Of officers and their duties. 


Section 1. It shall be the duty of the president, in addition to the ordinary duties 
of a presiding officer, to prepare and deliver an annual address, to be delivered at 
the annual meeting over which he presides. 

Sec. 2. It shall be the duty of the secretary to provide the necessary stationery 
and such books as he may be directed to provide, the expenses for which shall be 
met by an assessment of not less than 25 cents on the members in attendance at the 
meetings. The sum so collected shall be used by the secretary to reimburse himself 
for advances made and to meet the ordinary expenses of the association. An account 
shall be rendered at each annual meeting, and, if needed, an additional assessment 
shall be imposed. 

Sec. 3. All officers shall be elected by ballot after open nomination, and this by- 
law shall not be suspended except by unanimous consent of the voting members 
present. 


ArtTIcLE II].—Of meetings. 


Srecrion 1. Notice of the time and place of meetings shall be published in all the 
American entomological periodicals and in Insect Life. 

Sec. 2. Special meetings shall be called as provided for in the constitution, and 
notice of such meetings shall be given by the secretary by mailing to each voting 
member a formal specification of the time and place of meeting at least two weeks 
before the date fixed in the notice. The notice shall state the reason for such 
meeting, and shall specify the business to be transacted, and no other business shall 
be transacted. 

‘Sec. 3. The order of business at regular meetings shall be, at the first session: 

(1) Calling the meeting to order by the president. 

(2) The annual address by the president. 

(3) Reports of officers. 
(4) Reports of committees. 

(5) Proposal and election of members. 

(6) Written business communications. 

(7) Verbal business communications. 

(8) New business. 

(9) Programme of papers and discussions. 

(10) Adjournment. 

At the following sessions: 

(1) Reading and action on the minutes of previous meetings. 

(2) Unfinished business. 

(3) Proposal and election of members. 

(4) New business. 

(5) Programme of papers and discussions. 

(6) Adjournment. 

At the last session of the meeting the order of business shall be as at other sessions, 
except that after order (5) will come: 

(6) Election of officers for the next meeting. 

(7) Fixing time and place of next meeting. 

(8) Reading and action on rough minutes of the entire session. 

(9) Final adjournment. 


ARTICLE IV.—Amendments to by-laws. 


Section 1. Changes in these by-laws may be made at any regular meeting in the 
Same manner and on the same notice as prescribed in the constitution for amend- 
ments to that instrument. 
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